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Preface

Nobody can deny it. In spite of the countless conferences, the dozens of books and the
myriads of research and synthesis papers published since the discovery of the Saint-Césaire
skeleton, a comprehensive picture of the emergence of the Upper Paleolithic in Europe and
of the replacement of Neandertals by anatomically modern humans (“the Transition”) is still
beyond our grasp. But pieces of that puzzle are falling into place, and this is happening in
conjunction with a remarkable change of attitude by many researchers.
The production of primary data, conducted with the often-frustrated hope that new discoveries and more consistent records will in a distant future provide answers to today’s illdefined questions, is gradually giving way to the idea that gaining a better insight into this
period requires the elaboration of robust hypotheses and their testing against the archeological record. We are also learning that such testing would be of little use without a previous thorough critical analysis of the evidence from the main sites, including discussions of
their taphonomy, surviving material culture, and dating.
It is also becoming clear that evaluating the empirical consistency of the different scenarios proposed for the transition requires looking beyond the frontiers of national research
traditions. Even when bearing well identifiable features, a piece of a puzzle is of no help in
getting the picture if we do not see where it may fit in. An additional reason for not losing
this panoramic perspective is that the Neandertal affaire as a whole may be seen as a key
piece of a bigger puzzle in which Africa and Asia are also included. The characterization of
the cultural trajectories of human populations living in these vast territories during the
Upper Pleistocene must be at the root of any model for the emergence of symbolism, language and the other “modern” traits that make our societies different, in many respects,
from those of our closest living relatives and certainly of a number of our ancestors.
It is with these priorities in mind that, over the last decade, the editors of this book have
proposed a reappraisal of the nature and timing of the biological and cultural interactions
that took place in Europe between Neandertals and anatomically modern humans, and discussed the general implications of their results for the emergence of cultural modernity. It
is in this framework that we envisioned the need to bring together colleagues working on
this topic for a broad and open debate on this controversial issue, and to transform such an
event into a widely available publication. The XIVth Congress of the International Union
of Prehistoric and Protohistoric Sciences, held in Liège in September 2001, provided the
opportunity for such a meeting. The two-day symposium that we organized within the
framework of this congress brought together 66 leading international scholars, who presented 31 papers, and a very large and interested audience, which virtually transformed this
meeting into a conference within a conference. The heated though friendly debates that took
place in the symposium room, not to mention the many hours spent in discussing the same
topics at night while enjoying excellent Belgian beers, greatly contributed to a clarification
of the opinions expressed by the attending scientists.
To facilitate the diffusion of the proceedings, give homogeneity to the planned book,
and make available to the widest audience the results presented, contributors were asked
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at Liège to submit their papers for publication in English. We received twenty-two manuscripts between January 2002 and March 2003. Two manuscripts submitted in French
were not included in this book and one, submitted in English, was at some stage withdrawn.
Authors were given the opportunity to revise their contributions after editing, and papers
eventually went to press in June 2003.
Considering the nature of the meeting and the rules imposed by the IUPPS conference
organizers, no further selection process was undertaken. Although English texts and figures
were edited when necessary to improve comprehension, the editors took great care to avoid
changing the contents of the manuscripts, and they did not ask authors to do so in response
to their own or external reviewers’ remarks. It is for this reason that the editors felt it useful and somewhat necessary to summarize their own views of the more relevant contributions in a joint paper at the end of the book. We hope this paper will bring to the printed
page that climate of constructive debate which characterized the symposium, and that the
different contributors and colleagues in the field as a whole will find it a useful addition that
helps turn this book into an updated synthesis of current knowledge on “the Transition”.
The editors owe a debt of thanks to Frédéric Plassard for his help in editing the papers’
lists of references, and to Paul Bahn for his final correction of the English texts. Their work
and a meeting of the editors in Talence in December 2002 were funded by a project led by
Francesco d’Errico within the framework of the Eurocore research program on the Origin
of Man, Language and Languages supported in 1999 by the French CNRS and the following years by the European Science Foundation. The interest of this program in the MiddleUpper Paleolithic transition, attested by the presence at the Liège symposium of its coordinator in the French CNRS, Jean-Marie Hombert, is warmly acknowledged.

Francesco d’Errico
João Zilhão
May 31, 2003
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“The Aurignacian”? Some thoughts*
❚ LAWRENCE GUY STRAUS

ABSTRACT This is a speculative essay that
questions the cultural/ethnic/populational reality
of the concept of an “Aurignacian”, arguing that to
continue to discuss “its” origins and role in the
development of human “modernity” may be a
waste of energy. I reiterate my belief that the
European situation between ca.40-30 kyr BP was a
complex mosaic and part of a longer process of
adaptive change that had begun in Middle
Paleolithic times and would continue throughout
the course of the Upper Paleolithic, especially in
the face of major climatic crises. Many of the
things that supposedly characterize the
Aurignacian sensu stricto were not unique to that

entity, although they may have been more frequent
in some assemblages attributed to this culturestratigraphic unit than elsewhere. Furthermore,
rather than seeking an Aurignacian “homeland” in
Africa, southwest or central Asia, or Siberia,
archeologists must recognize the existence of
penecontemporaneous parallel developments
(especially in lithic technology) in many regions of
the Old World, while acknowledging that human
groups did have contacts and thereby passed along
certain objects and ideas. This may help explain
those widespread traits of the Aurignacian (e.g.,
split-base antler points) that are both unusual and
probably functionally advantageous.

Introduction
Sometimes the old comes in the guise of something that appears radically new. Yet,
especially in the arcane discipline of prehistory, each generation seems condemned to
“reinvent the wheel”. Perhaps there is only a limited stock of ideas “out there”? Maybe the
best that can be expected is to reprise and recycle well-worn concepts, repackaging them in
novel terminology? Archeology — like the other branches of what we refer to as anthropology — makes a mode of creating new meta-languages to describe notions that have been
around before, sometimes several times. In the years when my grandfather was active in
such studies (the first three decades of the 20th century), specialists and the educated public were wondering and debating about the nature of the relationship between the “brutish”
Neandertals and the “svelte” Cro-Magnons, each with their characteristic technology: Mousterian and Aurignacian respectively. Has much changed? How has the controversy progressed? Are we really much closer to understanding the nature of variability and change
during the mid-Upper Pleistocene today than we were at the time of the discoveries of Piltdown and La Chapelle? Is lack of clarity in the present (and highly polarized) debate due to
a paucity of facts or the legacy of old ways of thinking that cloud our vision?
I would argue that we have a lot of facts — admittedly never “enough”, not all unambigous or conclusive, and certainly biased in a variety of ways, but nonetheless constituting
an impressive record on the remote period between about 50 000 and 30 000 BP. The
record today includes multidisciplinary data (from sources as disparate as marine oxygen
isotopes, rodent spectra, loess stratigraphies and lacustrine pollen sequences) on the complex climatic shifts and environments of the Interpleniglacial, chronometric information
(from a variety of new methods that can complement, calibrate and surpass the range of
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AMS radiocarbon dating), abundant, well-studied faunal assemblages, and impressive
quantities of artifact assemblages analyzed by ever more sophisticated methods used to
reconstruct aspects of both manufacturing sequences and function. Increasingly, the record
on the so-called “Middle to Upper Paleolithic transition” is being built not only in the “classic” regions of western Europe (especially southwestern France), but also in “peripheral”
regions of Europe (e.g., Iberia, Italy, the Balkans, Central Europe, the Crimea) AND in various regions of Asia (e.g., the Near East, Central Asia, Siberia) and in parts of southern, eastern and northern Africa. These developments have had the paradoxical effect of minimizing the importance and generality of the hyper-detailed scheme built up over a century by
Lartet, de Mortillet, Breuil, Peyrony, de Sonneville-Bordes, Movius, Delporte, et al. from the
caves and rockshelters of the Périgord, while reaffirming the impression of a grand “revolution” in the cultural adaptations of Homo sapiens across the Old World. It is this global cultural shift — with ample antecedents in the Middle Paleolithic from Belgium to Israel, from
the Maghreb to the Cape — that defies our worn-out and stereotypical “explanations” of
progress, migration, acculturation, etc. Likewise it calls into question the meaning and usefulness of the concept of an “Aurignacian culture”, a term applied today to materials not only
from the Aquitaine, but also from such distant areas as Bulgaria and the Levant (and even
more widely in the past).
Recent years have witnessed a number of “shocks” that should have served to at least
urge caution in the reflex association by anthropologists of anatomical and cultural change.
I refer to such fossil human discoveries as Saint-Césaire and Zafarraya and the direct AMS
dating of Vindija and Hahnöfersand. The paleoanthropological profession should have
expected “anomalies” since the days of Garrod and McCown’s “progressive Neandertals” at
Mount Carmel, but the chronology of the Israeli caves has been slow to come, complex and
disputed in its establishment, despite long recognition of the fact that different “physical
types” could make the same Mousterian stone tools and hunt the same animals. Yet old dogmas and prejudices are hard to break. And in this case, it seems so much simpler not only
to teach and to write in textbooks that complex, “modern”, verbal Cro-Magnon people of
African origin and with blade technology, bone points, art and ornamentation, abruptly and
completely replaced simple, “primitive”, linguistically challenged European Neandertals
with their flake tools and opportunistic subsistence, but also to believe it, even in the face
of much evidence to the contrary.
Elsewhere I (and others) have enumerated the anomalies that defy this stereotype.
These include 1) Neandertal remains associated with industries that used to be called “Upper
Paleolithic” and that now are called “transitional”; 2) an early Aurignacian prior to ca.30 000
14
C BP that has yet to be found anywhere in Europe with any diagnostic human remains —
either Neandertal or Cro-Magnon; 3) plenty of evidence of true blade technology in the Middle Paleolithic — some very old — as well as rare but credible instances of “artistic” or “decorative” expression prior to 40 000 14C BP; 4) some early Aurignacian artifact assemblages
that show clear continuity with local Middle Paleolithic ones in raw material use, typology,
etc., and others that attest to an abrupt technological break; 5) evidence for subsistence
change during the late Middle Paleolithic, but no clear difference between it and the early
Upper Paleolithic in the same regions; 6) late survival of Neandertals with (equally
“unevolved”) Mousterian tools in the proximity of “advanced” technology and/or supposedly
“modern” humans, as in the case of southern Iberia which is sandwiched between northern
Spain with its chronologically very early Aurignacian and the Maghreb with its non-Neandertal fossils and Aterian artifacts. I have characterized the “transition” as a temporal and geographic mosaic and as more of a frequency distribution shift in a number of habitual behav-
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iors and material culture traits than a punctuation event. This is perhaps because I am more
interested in the nature of the process of adaptive change by humans throughout the Upper
Pleistocene, as opposed to taking the broader view of hominid evolution from the standpoint
of the much vaster geological timescale. What may look abrupt and punctuated from one perspective may appear gradual and irregular from another. My view is that “the devil is in the
details” — and these are murky in the cases of what happened both in Europe and more
widely in the Old World between about 50-30 000 14C BP. In this brief paper, I want to focus
on the obsession of prehistorians with the notion of the “Aurignacian” as a real thing, meaning an identifiable, ethnically bounded cultural entity.

The Aurignacian
It is sometimes good to recall that concepts such as “the Aurignacian” were the creations of 19th century archeologists. And the avatars of “the Aurignacian” have been far
more convoluted than those of most such “cultures”, “technocomplexes”, “periods” or “culture-stratigraphic units”. The industry of Aurignac (Haute-Garonne) was among the first
Paleolithic subdivisions to be identified (and correctly placed in relative stratigraphic position) by Edouard Lartet in the mid-1800s, only to later be alternately dropped or misplaced
between the industries of Solutré and La Madeleine by Gabriel de Mortillet in the late
1860s-1870s. Downright falsification of stratigraphic sequences was used by (the — by then
— late) G. de Mortillet’s followers to defend the “official” scheme against the well-documented assaults of Henri Breuil during the famous “Aurignacian Battle” of the first decade
of the 20th century. Subsuming a great amount of admitted interassemblage variability (not
the least of which were vast disparities in the supposedly characteristic representation of
osseous artifacts such as antler points), Breuil’s “Aurignacian” became the first culture in
his Upper Paleolithic (or “Leptolithic”) sequence of stages.
A new generation of excavations by Denis Peyrony at the deeply stratified sites of
Laugerie-Haute and especially La Ferrassie (Dordogne) forced the issue of “Aurignacian”
unity and led to his creation in 1933 of separate “Aurignacian” (sensu stricto) and “Perigordian” cultural phylla. The old “Middle Aurignacian” of Breuil became the new Aurignacian,
now replete with its own stages. One “culture” had become two (or three). Attempts to
demonstrate phylogenetic “connections” (or lack thereof) between the “Lower” and “Upper
Perigordian (a.k.a. Châtelperronian and Gravettian respectively) and between the Aurignacian 0-IV and the so-called Aurignacian V occupied the better part of the 1960s and 1970s,
notably by Denise de Sonneville-Bordes, Henri Delporte and disciples. Meanwhile, Dorothy
Garrod had extended the use of the name “Aurignacian” to assemblages in the Levant,
mainly on the basis of the presence of carinated and nosed scrapers and retouched bladelets
in layers above the earliest, blade-rich Upper Paleolithic industries. Also between the World
Wars, the term “Aurignacian” would begin to be applied on an ever wider basis across central and eastern Europe. At the Abri Pataud (Dordogne) in the late 1950s and early 1960s,
Hallam Movius began the systematic application of radiocarbon dating to levels pertaining
to what had once been Breuil’s “Aurignacian” and, with his students, further challenged the
cultural unity of one of its derivatives, Peyrony’s “Perigordian”, while Georges Laplace built
a theory of a common origin of Aurignaco-Perigordian industries out of local Mousterian
traditions. Beginning in the late 1960s, the temporal significance of Perigordian fossil
directors came under increasing attack as a result of the work of Jean-Philippe Rigaud and
Henri Laville, and a plethora of new facies of early (“pre-”, “proto-” and “archaic”) Auri-
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gnacian stages was created, especially in southern Europe — with often the same term
meaning different things in terms of specific typological composition in different regions.
Most recently, some researchers have identified assemblages tentatively characterized as
“Epi-aurignacian”, despite radiocarbon dates and chronostratigraphic evidence that place
them in the LGM or early Tardiglacial (!). This development is reminiscent (but with far
greater temporal separation from the classic Aurignacian) of the “Aurignacian V” debate:
phylogeny versus convergence.
So what is “the Aurignacian”? There is a “classic” version, with large blades bearing
marginally invasive scalariform retouch and sometimes bi-concave (“strangled”) edges,
keeled and nosed endscrapers (that may in reality be cores for the production of fine
bladelets), busked burins, split-based and (later) lozenge-shaped and biconical antler points.
However some of these types are rare, absent or very atypically represented in other regions
— or, instead of co-occurring in the kinds of associations thought to be characteristic of particular Aurignacian phases in southwest France, may appear individually or in different combinations. This has led researchers in various regions of Europe to propose their own characteristic (but plural) Aurignacians, especially for the all-important initial phases. Thus, in
some cases Dufour bladelets have become fossil directors (assuming fine mesh screening
during excavation), while in others split- (or massive) base points are seen as essential diagnostics, and in still others various kinds of thick “endscrapers” are taken as critical markers. What in one region are “Aurignacian” artifacts that appear at a chronologically early
period, may however be found much later in the record of another region. Some “Aurignacian” diagnostics appear in other named cultural contexts (e.g., Bohunician, Szeletian,
Olchevian, Lincombian).
The ubiquity of some of these types (both in time and across space) — notably the thick
endscraper/cores or retouched blades — really would seem to disqualify them as particularly useful cultural or evolutionary markers. However, one could argue that the split-base,
massive base (“Mladec”) and lozenge-shaped antler points are so peculiar (though not
entirely unique) that they may represent objects and/or designs that did spread fairly
quickly among human groups in Europe because of their manifest haftability, efficacity and
resilience, presumably as weapon (spear?) tips. But they need not necessarily equate to “a
culture” or “a people”, any more than do scalariform retouched blades, carinate endscrapers or Dufour (a.k.a. Krems) bladelets.
^

The hemispheric perspective
Was what occurred in Europe between about 40 000 and 30 000 radiocarbon years ago
all that unusual? Was there A likely region of origin for the so-called Aurignacian technology? Is there evidence of A migration of better adapted humans into Europe from Africa or
Asia coincident with and causative of the cultural changes that were occurring around
40 kyr BP? Did these new people absolutely differ from the local Neandertal populations by
having fully articulate speech and the ability to use symbolic representation? These are some
of the main questions and they must be answered by looking outside the narrow peninsular confines of Europe itself. They could not be seriously addressed earlier in the history of
research 1) because of the relative lack of significant research in Africa and Asia (still unfortunately scanty compared to Europe) and 2) because of the lack of radiometric dating methods to permit independent demonstration of synchronic or diachronic developments among
regions or continents.
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The search for “Aurignacian origins” has led prehistorians to investigate the Near East,
north and Subsaharan Africa, central Asia and even Siberia. While both Levallois and prismatic blades, along with so-called Upper Paleolithic stone tool-types had occurred well
before the Last Glacial in various regions of the Old World — sometimes repeatedly — it
is now clear that there were litho-technological and typological developments afoot around
40 kyr BP, from the Haua Fteah (Libya) to Boker Tachtit (Israel), to Kara-Bom (Siberia).
Bone points are now being found in late Middle Paleolithic contexts from coastal South
Africa to the Crimea. None of these manifestations is very specifically similar to “the
Aurignacian” as originally defined in southwest France. Ironically, for those who sought
specific Aurignacian origins in the Near East, the so-called Aurignacian of the Levant has
now been shown to be considerably younger (i.e., ca.30 kyr BP) than the early Aurignacian
(or Aurignacian-like) industries of both southwestern and southeastern Europe. And this
technocomplex lacks the osseous hallmarks of its European namesake. (Similarly flaunting common sense, the powerful likelihood of independent invention, and tens of thousands of years of age difference if one were so inclined, one could seek the “origins” of the
Upper Magdalenian or the Maglemosian — with their barbed osseous harpoons — in the
MSA of eastern Congo, if the associations and 90 kyr BP dates from the Semliki Valley are
correct.)
In short, the obsession with finding origins (especially extra-European origins) for the
Aurignacian assumes that 1) there is an Aurignacian and 2) that “it” must have come from
somewhere as the result of a folk migration. What if there really was no such thing as an
Aurignacian “culture”, but — more likely — a great deal of parallel change going on in
sometimes widely separated regions of the inhabited Old World around or just before
40 000 radiocarbon years ago? And what if human neighboring groups inevitably had some
contact among one another — at least enough for some novel ideas and/or objects to circulate? The challenge to archeology, it seems to me, is not to seek so-called Aurignacian origins, but rather to understand 1) on a general level, such broad, parallel (but by no means
irreversible) developments as the frequency distribution shift toward the manufacture of
blade/bladelet blanks from prismatic cores and the more generalized use of hafting in
many parts of the Old World at more or less the same time, and 2) what conceivable relationship (if any) there might be between the cultural shifts and the anatomical changes that
occurred in Europe during the mid-Upper Pleistocene. With regard to the first “mega”
question, clearly the transitions among technological “modes” continue to beg explanation
at well above the level of anything like ethnographic “cultures”, and probably have something to do with the convergence of major environmental shifts, demographic factors and
the cumulative characteristics of technology, with secondary roles for diffusion and human
mobility. The second question is more specific to Europe and the replacement of the Neandertals. It is worth keeping in mind that it is still the case that the only diagnostic hominid
finds we know of that are in clear, dated archeological context in the period between >40 000
to ca.32 000 or maybe 34 000 radiocarbon years ago in Europe are Neandertals and these
are associated with a wide variety of types of industries (Mousterian, Châtelperronian,
Olchevian, and possibly Uluzzian and various leaf-point “cultures”). Put otherwise, there are
currently no Cro-Magnon remains associated with either early Aurignacian or “transitional”
assemblages in Europe, making it hard to argue that the Aurignacian can be “explained” by
an invasion of modern people into the continent. On the other hand, it is abundantly clear
that the Neandertals were capable of considerable change on their own, not only in terms
of technology, but also in the realms of subsistence and even — on rare occasions — symbolic expression. This situation is clearly paralleled by what was going on in the MSA
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(including the Howiesons Poort and Umguzan) of Subsaharan Africa and the Middle Paleolithic (including the Pre-Aurignacian, Aterian and Nubian Complex) of North Africa.
In contrast, what was so absolute about behavioral change associated with the Aurignacian in Europe? Rock art and personal ornamentation (while possibly even older in
Africa and Australia) is neither 40 000 years old nor ubiquitous in Europe. There are limited geographical foci of ivory statuette carving in southwest Germany at most around
36 000 radiocarbon years ago and cave painting at Chauvet in southern France around
31 000 years ago, but otherwise the record is very limited. According to the stratigraphic
reconstruction by Michel Dewez, the famous works of portable art found by Edouard
Dupont in le Trou Magrite more than 130 years ago, probably came from a level that Marcel Otte and I have established as dating to around 40 000 radiocarbon years ago and containing Aurignacian-type tools and bifacial leaf points. Rock art (mainly simple linear
engravings) in a few caves in Cantabrian Spain (e.g., Venta de la Perra, Hornos de la Peña,
La Viña, El Conde) was possibly/probably made during the late Aurignacian. Sophisticated
personal ornaments (perforated shells, teeth, stones, etc.) appear in several Aurignacian contexts, but not the earliest ones, although the Châtelperronian at La Grotte du Renne also has
such objects at an early date (ca.35 kyr BP) and in association with Neandertal. There simply was not an explosion of art and adornment at around 40 kyr BP — whether on the part
of Neandertals or (yet-to-be-proven) Cro-Magnons in Europe. And yet such isolated objects
as the engraved flint nodule from Quneitra (Golan Heights) at ca.54 kyr BP — contemporaneous with Israeli Neandertals such as Kebara — can only be described as early “art” ...
probably not the oldest.
In addition, there is no obvious evidence for significant change in subsistence strategies across the Middle-Upper Paleolithic transition in Europe, although there was plenty of
intensification (through situational specialization and overall diversification) during the
Upper Paleolithic, especially centered on the rigorous conditions of the LGM. Of course the
Aurignacian antler points probably did represent an “advance” in terms of simple projectile technology, but spears (untipped and even tipped) do seem to have existed in the Mousterian.
And some Mousterian subsistence activities occasionally did resemble those of the Late
Upper Paleolithic (and vice versa). Again, it is a question of frequency distribution shift in
habitual behavior, rather than an abrupt break.
On the other hand, many stereotypical characteristics of the Mousterian (flake-based
technologies, large sidescrapers and denticulates) can appear in assemblages of Upper
Paleolithic age, sometimes with few or no supposed Upper Paleolithic artifactual hallmarks
(e.g., osseous artifacts, blades or bladelets). And yet that does not make those assemblages
“Mousterian”!

Summing Up
We continue to use 19th century terms such as “Aurignacian” as short-hand descriptors for somewhat variable suites of artifacts and manufacturing techniques dating in the
approximate time range between 40-30 kyr BP in Europe and some adjacent regions. I personally do this to facilitate communication, but have no illusions as to the cultural unity or
ethnic (social identification) meaning of this archeological construct. Indeed, assemblages
sometimes attributed to the category “Aurignacian” have also been given more specific
regional names (e.g., Bachokirian, Olchevian, Ranisian, Lincombian). But neither lumpers
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nor splitters can really show that their entities in this remote period have ethnic or human
(sub-)specific significance.
I think we have been missing the mark by continuing to discuss the Aurignacian as if
it were a real thing with the same (presumed socio-cultural) meaning across the whole European continent. Instead, we should be trying to establish regional sequences of change and
then to seek to explain similarities (which could include human contacts) and differences
among them. This requires more a reorientation of thinking than of what archeologists actually do in terms of chronostratigraphic, paleoenvironmental, technological, art historical and
archeozoological studies. To reduce much of the variation that existed during this period to
the concept of an Aurignacian culture and then to talk about the termination of the Mousterian as the result of an invasion is tautological and ultimately deceptive. To seek to understand the apparently rapid spread of a few new inventions such as split-base antler points
within a complex (environmental, cultural and biological) mosaic situation that seems to
characterize Europe at the end of isotope stage 3 is, on the other hand, fascinating and most
worthwhile as a scientific problem. But let us not mistake archeologically-created names for
ethnographic realities. Even if this were so, the concept of fixed, bounded cultures (identifiable ethnic units) is increasingly contested in the ethnographic present — all the more reason to be suspect of a construct that supposedly had a duration of some 10 000 years and
an extension of at least 3300 x 1700 km: from Torremolinos to Tel Aviv and from Brindisi
to Brussels1.

*

This essay is not meant to be a comprehensive research article, but rather a personal reflection. Because of space limitations I have not even
begun to recapitulate the vast bibliography on the MP-UP transition. To cite just a few items would slight many scores of others of equal
significance. Many can be found in the several topical symposium volumes of the last decade.

1

Since this was written, I have read the book by François Bon, L’Aurignacien entre mer et océan. Réflexion sur l’unité des phases anciennes de l’Aurignacien dans le sud de la France (Mémoires de la Société Préhistorique Française 29, 2002). I am encouraged to see yet one more detailed
study that seriously questions the unity of the so-called Aurignacian cultural concept, particularly in its critical early stages. I hope that Bon’s
work will be taken seriously in the on-going debate, although I fear that such old, solidly reified units as “the Aurignacian” die hard in the
minds of commentators and textbook writers, if not among practicing archeologists of the European Paleolithic.
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Constitution of the Aurignacian
through Eurasia
❚ MARCEL OTTE ❚ JANUSZ K. KOZĹOWSKI

ABSTRACT Considering its global origin, the
Aurignacian appears to have been developed in
several phases during its advancement toward
the west. We have defined here the following
chronological stages: 1. Bacho-Kirian, or
Pre-Aurignacian, from 43 to 37 kyr BP;
2. Proto-Aurignacian, particularly Mediterranean,

from 38 to 32 kyr BP; 3. “classic” phase,
particularly continental, from 34 to 28 kyr BP.
The origin of the movement seems to be situated
in Central Asia (Iran, Uzbekistan, Afghanistan).
The aspect known in Europe is the most
specialized, caricaturized, form, perhaps in
reaction to the local Mousterian context.

Formation through space
From our point of view, the diffusion of the Aurignacian does not have to be considered as a single and straightforward process. Rather, the Aurignacian was constituted
during its westward movement. What we can see at the end, in the westernmost part of
Europe, are the most “Aurignacian-like” characters. This process went on from Central
Asia along the Zagros and Taurus ranges, then diffused either to the Balkans or to the
Levant. The most ancient characters do not show the “typical” tools such as carinated scrapers or busked burins. However, the tendency is clear since the very beginnings of using
thick blanks for shaping through lamellar retouch. This continuous process went on not
only through time but across the whole continent as well. This process may have been due
not only to new environmental constraints as new areas were being crossed, but also, and
mostly, to new cultural contacts, especially in the western part of Europe, where there were
Neandertal refugees. It is thus hard to compare the two extremities of the range without
considering the obvious continuity between them. The industries found in Iraq and Iran
(Hole and Flannery, 1967; Olszewski and Dibble, 1994; Olzsewski, 1993, 1999), in Turkey
(Yalçinkaya and Otte, 2000) and Georgia (Nioradzé and Otte, 2000) all present Aurignacian-like components with thick scrapers, lamellar retouch and bladelets with retouch
(Dufour-like). These assemblages also occur in the same chronological range as the Aurignacian. The minimum that we have to do now is to integrate such eastern occurrences
into our general view of Aurignacian “History”.
The traces of this diffusion lie from the Balkan Peninsula to the Danube basin or the
Mediterranean coast, each step being a re-adaptation process to a new setting, until art is
created in the very west (Vogelherd, Chauvet). In this way, we can see different waves or
steps with changing limits in time and space.
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The different phases
The structure of the Aurignacian proposed in our last paper (Kozĺowski and Otte,
2000), consisting of the Balkan-Danubian Pre-Aurignacian, the Mediterranean Proto-Aurignacian, and the Pan-European Typical Aurignacian has been subject to criticism, especially
as regards the taxonomic position of the Pre-Aurignacian and the early chronology of the
oldest Proto-Aurignacian sites (Arbreda, Romani, etc.).
When we try to compare the Balkan-Danubian Pre-Aurignacian and the western
European Typical Aurignacian we quite obviously find considerable differences, which led
J. Zilhão and F. d’Errico (1999) to the conclusion that “lacking carinates and Dufour
bladelets, the assemblages [...] however, are not Aurignacian” (1999: p. 43). Finally, Zilhão
and d’Errico conclude that “nowhere in Europe does the true Aurignacian [...] date before
36,500 years carbon years ago”. However, this statement serves the authors not so much
to explain the origins of the Aurignacian, but rather to oppose a thesis which says that the
so-called Transitional units, both in the west of Europe as well as in central and east
Europe, were the effect of acculturation connected with the early appearance of the Aurignacian in Europe.
The criticism of our understanding of the Aurignacian, especially of our view of a PreAurignacian in the Balkan-Danubian, overlooks the essential problem of the internal evolution of this unit and its gradual transformation into the Typical Aurignacian (Kozĺowski,
1999). When we examine closely the sequence in Temnata cave, we can clearly see two tendencies. On one hand, from level C within lithostratigraphical unit 4 (trench TD–I) up to
level A in the same unit (that is, in the period from 45 kyr BP up to 33 kyr BP), the technomorphological features of lithic industries and the structure of raw material use are similar and form a continuum. On the other hand, in the same sequence, we can see an
increase in the frequency of typical Aurignacian forms, including carinated endscrapers,
or even the appearance of Font-Yves type points (Drobniewicz et al., 2000). Moreover, the
levels that are still later, dated between 33 and 30 kyr BP (after the volcanic eruption which
deposited the tephra layers — Pawlikowski, 1992) within stratigraphical units 3h and 3g
(trench TD–V), exhibit further increase in the frequency of elements that are typically
Aurignacian.
The shared trends found in the Proto-Aurignacian through Aurignacian sequence of
levels in Temnata cave are: 1) similar core reduction sequences; 2) similar patterns in the
frequency of butt types among both flakes and blades (with a slight drop in the frequency
of faceted platforms and a slight increase in the linear platforms of flakes in the upper levels); 3) similar patterns of dorsal shape among both flakes and blades (including the
location of cortex on flakes); 4) and blade morphology (except where the increase of
blades with convergent sides is concerned). The morphometric parameters of blades and
flakes, too, exhibit a similar structure in the various levels, although a certain standardization of length can be seen in more recent levels (4/A, 3h, and 3g). Typical carinated endscrapers start to appear in level 4/A, but in levels 4/B and 4/C there are already nosed
scrapers (Fig. 1).
Similar features are exhibited also by the sequence in Bacho Kiro cave, where levels
11/IV-11/I (>43-35 Kyr BP) contain a blade industry with nosed endscrapers and have many
technological and morphological features in common with the younger levels (in lithostratigraphic units 9, 8, 7/6b, 7 and 6a/7, from the period between 35 to 29 kyr BP). Simultaneously, in the same assemblages appear carinated endscrapers, Dufour bladelets (notably
in level 6a/7) and bone points (Kozĺowski [ed.], 1982) (Fig. 2).
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FIG. I

– Temnata Cave, Bulgaria. Lithic assemblages from layer 4, archeological horizons C-A (45-33 kyr BP).
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FIG. 2

– Bacho Kiro Cave, Bulgaria. Lithic assemblages from the top of layer 11 (archeological horizons I-II), layers 7 and 6a.
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FIG. 3

– Ust-Karakol, Siberia (Russia). Lithic assemblages from layers 9A to 11B.
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The occurrence of similar developmental tendencies can be suggested in the case of
other early sites (dated between 42 and 33 kyr) in the middle and upper Danube basin (e.g.
Willendorf II), where, however, tool assemblages were initially very small (Broglio and
Laplace, 1966). The same situation is recorded in the sequence from Istállóskö cave in Hungary (Vértes, 1955) where bone points with a split base appear earliest in Central Europe, but
in the context of very poor lithic assemblages.

Central Asia
On the margin of the central Asiatic plains, along the foothills and in the plateaux areas,
there is a small series of sites stretching from the Altai ranges to the Zagros. The most well
known is Samarkand, right inside the city of the same name in Uzbekistan. Another, Kara
Kamar, is in a cave in Afghanistan; it yielded Aurignacian assemblages recovered during several seasons of fieldwork carried out by Prof. McBurney. The obvious presence of Aurignacian technology shows that a lot of work has yet to be undertaken in this country for the origins of European modern man. The best new evidence relating to this issue, however, are
two open air sites situated in the Altai plateaux. Vast and very deep excavations have been
led by A. Derevianko’s team. At Ust-Karakol, we can see a long sequence of evolution of local
technocomplexes, leading to more and more Aurignacian-like characteristics (Fig. 3). One
of these levels has been TL-dated to about 50 000 years ago. Although the upper part of this
sequence has been 14C dated from 35 100 to 26 600 years BP, the lower part hints to a much
older evolution, yet to be dated firmly. The same process is to be observed in the nearby Anuy
sites and should not be confused with the parallel Siberian process of evolution from a
Levallois blade industry to the Upper Paleolithic, roughly during the same time (Goebel et
al., 1993). As a matter of fact, the Altai Aurignacian-like industries occupy the northeasternmost extension of a range essentially based in the southwest, and extending to the
foothills of the Zagros (Fig. 4).

Aurignacian and Transitional units
The question that has caused most of the debate, and that has been the primary motivation for the “nouvelle bataille aurignacienne” (we do not dare to say the “last bataille aurignacienne”, the phrase that Zilhão and d’Errico [1999, p. 57] used), is the relationship between
“transitional cultures” and the Aurignacian. This problem has arisen in connection with the
controversy regarding the origin of the western European Châtelperronian, especially where
the possibility of acculturation of the last Neandertals by the first Cro-Magnons is concerned
(d’Errico et al., 1998). The resolution of the latter question has geochronological aspects (confirmation of some early dates for the Châtelperronian preceding 38-37 kyr BP obtained at Le
Moustier, Grotte XVI, and, most importantly, Arcy IX), technological aspects (the problem of
the repeated occurrence of the blade technique in the Middle Paleolithic — Bar-Yosef and
Kuhn, 2000), and biological implications (the possibility of mixing of the Neandertal population with modern humans — Hublin, 2000). Although recent dating of the sequence
from Arcy does not confirm the Pre-Aurignacian age of the Châtelperronian (David et al.,
2001), this does not rule out a possibility of the emergence of the blade technique in the
Châtelperronian as a result of the internal developmental dynamics of the western Mousterian — independently of the alleged contact with the Aurignacian.
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FIG. 4

– Warwasi, Iran. Lithic assemblages from layer Z.

The problem of the origin of “Transitional units” should, moreover, be considered from
a broader perspective, that takes into account not only the Châtelperronian but also other
units with backed pieces (the Mediterranean Uluzzian), cultures with leaf points (Szeletian,
Streletskian, Lincombian-Ranisian-Jerzmanowician) and without leaf points (Gorodsovian). The recent dating of the level with arched backed points in the Klisoura Cave (layer V)
to about 40 kyr BP (Koumouzelis et al., 2001) suggests that these industries could be,
locally, older than the Proto-Aurignacian and contemporaneous with the Ahmarian in the
Near East (Kuhn et al., 2001).

CONSTITUTION OF THE AURIGNACIAN THROUGH EURASIA

25

– Table of radiometric dates for some Balkan and Danubian sites of the Mousterian (M), Moustero-Levalloisian (M-L)
and Proto-Aurignacian (Bacho-Kiro, Temnata). Dates from Vindija cave (Croatia) are direct AMS dates from Neandertal
remains.
FIG. 5

If we assume, at the same time, that the formation of the Szeletian took place before
>43-42 Kyr BP within the central European Micoquian (Kozĺowski, 2000), then the genesis of the Szeletian would have been partially independent of the Pre- and Proto-Aurignacian. On the other hand, the presence of a Szeletian-type leaf point in the lower layer at Istalloskö (recent excavations by Á. Ringer) would point to early contacts between these units that
continued in the period between 35 and 29 kyr BP (see the east Slovakian sites of the typical Aurignacian such as Kechnec, Barca or Sena).
In eastern Europe, the emergence of the Streletskian distinctly precedes the earliest
Aurignacian. The Streletskian appears between 37.9 (Kostenski I, layer 5) and 36.3 kyr BP
(Kostenki XII, layer 3), the Aurignacian only about 32-38 kyr BP in the Don basin and in the
Crimea. The same situation can be seen in the Gorodsovian. Upper Paleolithic elements in
these cultures cannot, therefore, be the effect of acculturation, although their intensification and enrichment with figurative art in the later phase of the Streletskian — the Sungirian
— could be the effect of contacts with the populations of modern humans, or even of the
mixing of Neandertals with the Cro-Magnon people.
Independently of the possible interactions between the Aurignacian and “Transitional units” we can observe a long evolution of the Mousterian in some regions of the
Balkans, Crimea and Iberian Peninsula. Particularly interesting is the contemporaneity of
the Mousterian and the Pre-Aurignacian in the Balkans, where both units existed during
several millennia in limited geographical areas (Central Balkan Mountains, Croatian Karst,
etc.) (Fig. 5).
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GINTER, B., eds. - Excavations in Karlukovo Karst Area, Bulgaria, Stratigraphy and environment. Archaeology of gravettian
layers. Vol.1, pt.1, Kraków: Jagiellonian University, p. 89-98.
VÉRTES, L. (1955) - Untersuchung der Ausfüllung der Höhle von Istállóskö. Acta Archaeologica Academiae Scientiarum
Hungaricae. Budapest. 5, p. 111-291 (in Russian).
YALÇINKAYA, I.; OTTE, M. (2000) - Début du Paléolithique supérieur à Karain (Turquie). L’Anthropologie. Paris. 104:1, p. 51-62.
ZILHÃO, J.; D’ERRICO, F. (1999) - The chronology and taphonomy of the earliest Aurignacian and its implications for the
understanding of Neandertal extinction. Journal of World Prehistory. New York. 13, p. 1-68.

CONSTITUTION OF THE AURIGNACIAN THROUGH EURASIA

27

Europe during the early Upper Paleolithic
(40 000-30 000 BP): a synthesis
❚ FRANÇOIS DJINDJIAN ❚ JANUSZ K. KOZĹOWSKI ❚ FRÉDÉRIC BAZILE

ABSTRACT An attempt at a European synthesis
concerning the emergence of Upper Paleolithic
industries is proposed, based only on the
stratigraphic sequences with reliable series of
AMS 14C dates and reliable information on the
characteristics of the industries and the
paleoenvironments. The available data, site
by site, are summed up, and their reliability is
discussed. The synthesis is based on a
geographical division of Europe into thirteen
areas. A complex pattern of cohabitation, with or
without acculturation, is shown to exist between
40 000 BP and 30 000 BP: between 40 000

and 35 000 BP, a contemporaneous peopling
of “transitional” industries, Aurignacian “0”
and final Mousterian; between 35 000 and
32 000 BP, a geographical expansion of the
early Aurignacian (I), with acculturation, a
process from which result the Castelperronian,
the Uluzzian and the Szeletian; between 32 000
and 30 000 BP, an overall expansion of the late
Aurignacian (II) across all Europe, but with
a persistence of the Streletian in the northeast,
the Gorotsovian in the east, and the Mousterian
in several peninsulas of the south (Crimea,
meridional Iberia).

Introduction
How to understand the transition from the Middle to the Upper Paleolithic in Europe,
with both missing data in many European areas and contradictory data in other areas (see,
for example, the syntheses published in 1999 by Djindjian et al. and Zilhão and d’Errico),
as a result of the history of research and the evolution of methods in Prehistory over more
than a century? The only solution is to use a methodology which makes explicit the different steps of the reasoning involved, from the data (levels, artifacts, 14C dates, paleoenvironmental data), at one end, to the data structures (types, facies, oscillations, chronology) and then at the other end, the reconstruction of human settlement. Due to the limitations of available space, it has not been possible to be totally explicit here. So, the
option was chosen to list only, for each area, the diagnostic elements concerning both the
stratigraphies and their reliability, the identification of facies, the paleoenvironments
and the 14C chronology.

Methodology
Our general methodological approach is based on the selection of sites having delivered enough information from different sources, so that cross-validation through the confrontation of the different disciplines can be used to validate results. Therefore, the sites in
question must have a detailed multi-level stratigraphy of rich archeological layers, a reconstruction of paleoenvironments, and a series of numerous recent 14C AMS dates.
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Based on this information, our approach consists of the following steps: correlation of
stratigraphic sequences in their paleoenvironmental context; individual validation of available 14C dates, in relation with the relative reliability of the 14C method beyond 30 000 BP;
identification and characterization of artifact assemblages, involving space and time structuration using techniques of data analysis; determination of the anthropological characteristics of the inferred populations.

Paleoenvironments
The paleoclimatological reconstruction of the period between 40 000 and 20 000 BP in
Europe is based on several paleoclimatic curves, including Summit ice cores (Greenland), the
KET 8004 Tyrrhenian sea core, and pollen cores basically from the peat bogs of La Grande Pile
(Vosges, France), Tennaghi-Philippon (Macedonia, Greece), and Banyoles (Catalonia, Spain)
(Dansgaard et al., 1993; Paterne, 1986; Weissmuller, 1997; Wijmstra, 1969; Woillard, 1978).
The period is characterized by a transition from a temperate and humid phase, the Würmian
interpleniglacial, to the ice age maximum of the late Würm, through a certain number of oscillations, which, by tradition, are named Hengelo (39 000 BP?), Les Cottès (36 000 BP?) Arcy
(31 000 BP), Maisières (29 000 BP), Tursac (25 000 BP). Their amplitude and climatic features, depending on altitude and latitude, are discussed by Bosselin et Djindjian (2002).
The long loess sequences including fossil soils also provide an excellent record of
paleoclimatic events, although rich archeological layers are not necessarily associated with
each fossil soil in the same sequence, which limits their usefulness. The sedimentation in
rockshelters and karstic caves must be used more carefully, because it frequently reveals patterns of erosion, truncation and weathering during temperate/humid oscillations, and
gelifluxion mechanisms during cold periods. The implications of such problems are more
far-reaching during the Würmian interpleniglacial, at the time of the transition from Middle to Upper Paleolithic. Those limitations explain the current difficulties in the correlation
of artifact assemblages with paleoclimatic events.

Radiocarbon dates
After a long period of absolute confidence in 14C dates, archeologists understand now that
they need to be concerned with the validation of the results supplied by radiocarbon laboratories.
For the period between 40 000 and 30 000 BP, the reliability of 14C dates is critical, due to the
low percentage of 14C in the sample. As a result, the impact of sample pollution or measuring
error is fatal: at 30 000 BP, 1% of pollution gives a date younger by 2800 years, and at 40 000
BP by >6000 years. The superiority of the AMS method over the conventional method is also
related to the ability to process very small amounts of material, allowing dating on bone, antler
or ivory artifacts (essential for the dating of the Aurignacian when the integrity of the archeological layer in questionable) and human bones (Cro-Magnon, Vindija, Mladec, Vogelherd, etc.).
The selection of the raw material is also of critical importance, the worst being a collection of many small bone fragments of uncertain stratigraphical origin for the conventional method. The question is not one of bone versus charcoal, as pointed out recently by
several archeologists, but one of porous material being polluted by various means. The more
frequent source of pollution is water carrying younger and, rarely, older carbon, with H2CO3
and CaCO3. The best procedure is to choose only one raw material in a sequence of
^
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dates, bone (not porous burnt bones but diaphyseal fragments, far better than the porous
epiphysis) or charcoal (which may also be very porous and, therefore, polluted).
Nowadays, the chemical treatment in a 14C date is as important as the physical treatment, and it will be perhaps essential in the near future to deal with two different laboratories, a chemical one for the preparation of the gas tube and a physical one for the AMS
measure. As a conclusion, we can say, first, that the accuracy of 80% of published 14C dates
is lower than the given standard deviation, due to various uncontrolled errors and pollutions
(Djindjian, 1999b), and, second, that, after 35 000 BP, dates have an accuracy not better than
about 5000 years! So, many recent disagreements between archeologists concerning the
comparison of very old 14C dates are vacuous.

Artifact assemblages and their spatio-temporal distribution
When reading recent papers concerning the Aurignacian, it is striking to note that
authors tend to refer to the Aurignacian as a general and sketchy concept of assemblages
with carinated artifacts and/or retouched bladelets, no other structuration being expected
through the ten thousand years of its duration across all of Europe. Such a methodological
weakness is at the origin of the revival of numerous pseudo-Aurignacian facies during the
Upper Paleolithic, with names like Aurignacian V, late Aurignacian, or Epi-Aurignacian.
Sophisticated methods, using powerful data analysis, have showed the structured variability of the Aurignacian and its correlation with climatic variability (Djindjian, 1993a). Such
results have never been refuted, and, in fact, have been strengthened by data from new field
research. They are only limited by the need to have representative assemblages from several stratigraphical sequences in the same area, explaining the limited number of published
studies: for the Périgord/Quercy (Djindjian, 1986, 1993b), the Upper Danube (Hahn, 1977),
the Languedoc (Bazile and Sicard, 1999), Europe (Dolukhanov et al., 1980).

European geographical areas
According to its physical geography during the late Würm (Djindjian, 1995), Europe
can be divided into the following thirteen areas, corresponding globally to the areas separated by the intersection of four latitudinal (northern, middle, Mediterranean, peninsular)
and three longitudinal (western, central, eastern) divides:
1. northwestern Europe (United Kingdom, Belgium, Rhineland, and northern, central
and eastern France);
2. central-western Europe (Charentes, Aquitaine, Cantabrian coast);
3. west Mediterranean coast (Liguria, Provence, Languedoc, Catalonia, Levant, Murcia);
4. central-northern Europe (Netherlands, Denmark, northern Germany, northern Poland);
5. central Europe (upper Danube, lower Austria, Slovakia, Hungary, Czech Republic,
western Romania, Serbia, Croatia, Slovenia);
6. Adriatic area (Puglia, Venetia, Istria, Dalmatia, Montenegro, Albania, western Greece);
7. northeastern Europe (Belarus, Baltic countries, Scandinavian peninsula, northern
Russia);
8. central-eastern Europe (Moldova, Romanian Moldova, Ukraine, Crimea, southern
Russia);
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9. southeastern Europe (southeastern Romania, Bulgaria, eastern Greece);
10. Iberian Peninsula (Portugal, Andalucia, Meseta);
11. Italian Peninsula;
12.Peloponnese;
13. Crimea.

Area 1 (northwestern Europe)
1. Kent’s Cavern (Devon, England, U.K.) (Jacobi, 1980)
Sequence:

Mousterian/Lincombian/late Aurignacian (31 000 BP)

2. Paviland Cave (Wales, U.K.) (Jacobi, 1980)
Sequence:

Mousterian/Lincombian (38 000 BP)/late Aurignacian (29 600 BP)

3. Trou Walou (Belgium) (Dewez, 1993)
Level 6 = Late Aurignacian (30 000 BP)

4. Trou Magritte (Belgium) (Otte and Straus, 1995)
Level 3 = Ranisian (not Aurignacian 0)

5. Grotte du Renne (Arcy-sur-Cure, Yonne, France) (David et al., 2001)
Sequence:

Xc = Les Cottès oscillation = Mousterian
X, IX, VIII = Cold = Castelperronian (38 000-33 500 BP)
VII = Arcy = late Aurignacian (31 800-30 800 BP)

6. Les Cottès (Vienne, France) (Lévêque, 1993)
Sequence:

Level 6 = Mousterian
Sterile = Les Cottès oscillation (?)
Level 5 = Castelperronian = Cold = 33 300 BP (?)
Level 4 = late Aurignacian (31 000 BP)
Level 3 = Aurignacian
Level 2 = Gravettian

7. Quinçay (Vienne, France) (Lévêque, 1987, 1993)
Sequence:

Level EG, ER = Les Cottès oscillation = Castelperronian
Level EM, EJ = Cold = Late Castelperronian
Arcy interstadial

Synthesis
38 000-33 000 BP = Les Cottès oscillation + cold period = Lincombian (U.K.), Ranisian
(Belgium), Castelperronian (France)
31 000 BP = Arcy oscillation = late Aurignacian (II)
[N.B. In the Saône basin and in the Rhineland, the chronology has to be clarified. The
Castelperronian is present in the Saône basin (Germolles, Trou de la Mère Clochette),
but not in the Rhineland (Wildsheuer, Lommersum). The beginning of the Aurignacian is still imprecise, but recent results suggest an age of up to 34 000 BP (Solutré).]
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Area 2 (western Europe, from Asturias to the Charentes)
Charentes

1. Saint-Césaire (Charente-maritime, France) (Lévêque, 1987, 1993; Leroyer, 1987)
Sequence:

Levels 17-10 = Mousterian
Levels 8-9/EJOP = Würmian interstadial = Castelperronian
Level 7/EJO- = instability = sterile
Level 6/EJO+ = Cold = early Aurignacian (not Aurignacian 0)
Level 5/EJF = Cold = early Aurignacian
Level 4-3/EJM, EJJ = Arcy oscillation = late Aurignacian

2. La Quina (Charentes, France) (Dujardin, colloquia 6.7 UISPP Liège)
Sequence:

Castelperronian
early Aurignacian (32 650 BP)

Périgord-Quercy

1. La Ferrassie (Dordogne, France) (Delporte, 1984)
Sequence:

Level L = Les Cottès oscillation = Castelperronian
Levels K7, K6, K5 = Cold = early Aurignacian (I)
Levels K4, K3, K2 = Arcy oscillation = late Aurignacian (IIa)
Levels J, I2 = Arcy oscillation = late Aurignacian (IIb)
Levels I1, H = Cold = final Aurignacian (III)
Levels F, G = Maisières oscillation = final Aurignacian (IV)
Levels E1, D2 = Cold = early Gravettian
Levels B, C = Tursac oscillation = middle Gravettian

2. Pataud (Dordogne, France) (Bricker, 1995)
Sequence:

Levels 14-9 = Cold = early Aurignacian (I)
Level 8 = Arcy oscillation = late Aurignacian (IIa)
Level 7 = Arcy oscillation = late Aurignacian (IIb)
Level 6 = Cold = final Aurignacian (III)
hiatus = Maisières oscillation
Level 5 = Cold = early Gravettian

3. Le Facteur (Dordogne, France) (Delporte, 1968)
Sequence:

Level 21 = Cold = early Aurignacian (I)
Level 19 = Arcy oscillation = late Aurignacian (IIa)
hiatus
Level 17 = Cold = final Aurignacian (III)
Levels 16-15 = Maisières oscillation = final Aurignacian (IV)
Level 15 = Cold = early Gravettian
hiatus
Levels 11-10 = middle Gravettian
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4. Roc de Combe (Lot, France) (Bordes and Labrot, 1967)
Sequence:

Levels 10-8 = Les Cottès oscillation = Castelperronian
Level 7 = Cold = early Aurignacian (I)
Level 6 = Arcy oscillation = late Aurignacian (IIa)
hiatus
Level 5 = Cold = final Aurignacian (III)
Hiatus = Maisières oscillation
Level 4 = Cold = Early Gravettian

5. Caminade (Périgord, France) (Sonneville-Bordes and Mortureux, 1955;
Sonneville-Bordes, 1970)
East sequence: Level G = Cold = Mousterian, Castelperronian, early Aurignacian
Levels F, E = Cold = early Aurignacian (I)
Level D2 = Arcy oscillation = late Aurignacian (IIb)
Level D1 = Cold = final Aurignacian (III)
West sequence: Level 1 = Cold = early Aurignacian
Level 2 = Arcy oscillation = Late Aurignacian (IIa)

6. Trou de la Chèvre (Dordogne, France) (Arambourou and Jude, 1964)
Sequence:

Level 18-15 = Les Cottès oscillation = Castelperronian
Level 14-11 (3, 4A) = Cold = early Aurignacian (I)
Level 10 (4B) = Arcy oscillation = late Aurignacian (IIa)
Level 9 (4C) = Cold = final Aurignacian (III)
Level 8 = sterile = Maisières oscillation
Level 7 = Cold = early Gravettian

7. Le Flageolet (Rigaud, 1982)
Sequence:

Level 11 = Cold = early Aurignacian (I)
hiatus
Levels 9-8 = Cold = final Aurignacian (III)

8. Le Piage (Lot, France) (Champagne and Espitalié, 1981)
Sequence:

Level GI = Castelperronian
Level F, F1 = early Aurignacian (I)
Level J, K = late Aurignacian (IIa) inversed stratigraphy (?) or mixed
levels

9. La Rochette (Dordogne, France) (Delporte, 1962)
Sequence:

Level 5D = mixed Mousterian, Castelperronian, and early Aurignacian
Level 5C = early Aurignacian
Level 4 = late Aurignacian

10. Grotte XVI (Dordogne, France) (Lucas et al., this volume)
Sequence:

Level C = Mousterian
Level B = Castelperronian (38 100-35 000 BP)
Level A = early Aurignacian
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11. Combe-Saunière (Dordogne, France)
Sequence:

Level XI = Mousterian = (39 000 BP, 38 200 BP?)
Level X = Castelperronian = (38 100-33 000 BP?)
Level IX = early Aurignacian = (33 700-32 000 BP)

12. Castanet (Dordogne, France) (Pelegrin et al., colloquia 6.7 UISPP Liège)
Level lower = early Aurignacian = 35 200 BP (date corrected by
a younger date by the Gif laboratory)

Synthesis
No interstratification Castelperronian-Aurignacian 0
No Aurignacian 0
Aurignacian: five chronological and paleoenvironmental facies
Sequence
Early Würm = Mousterian
Les Cottès oscillation = Castelperronian = 38 000-35 000 BP
Cold = Aurignacian I = 35 000-31 000 BP
Arcy oscillation = Aurignacian IIa/IIb = 31 000-30 000 BP
Cold = Aurignacian III = 30 000-29 000 BP
Maisières oscillation = Aurignacian IV = 29 000-28 000 BP
Cold = early Gravettian = 28 000-26 000 BP
Tursac oscillation = middle Gravettian = 26 000-24 000 BP
Cold = late Gravettian = 24 000-22 000 BP

Corrèze

Synthesis
No Protoaurignacian (Laplace, 1966a) but late Aurignacian

Pyrenees

1. Tuto de Camalhot (Ariège, France) (Vezian and Vezian, 1970)
Mix of early and late Aurignacian in a 70 cm level

2. Brassempouy (Landes, France) (Bon, 2000)
early Aurignacian levels filling a karstic network (31 690 BP to 33 600 BP)
Castelperronian exists elsewhere in the site

3. Gatzarria (Basque country, France) (Laplace, 1966b; Sáenz de Buruaga, 1991)
Sequence:

Mousterian
Castelperronian
Level Cnj2 = Proto-Aurignacian
Level Cnj1, Cbf, Cb = early Aurignacian (I)
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4. Isturitz (Saint-Perier and Saint-Perier, 1952; Normand and Turq, colloquia 6.7
UISPP Liège)
Sequence:

Mousterian
Castelperronian
Protoaurignacian (36 510, 34 630 BP)
early Aurignacian
late Aurignacian

Synthesis
Castelperronian
Protoaurignacian
early Aurignacian (35 000-32 000 BP)
late Aurignacian (32 000-30 000 BP)

Cantabrian coast

1. Cueva del Pendo (González Echegaray, 1980; Hoyos and Laville, 1982)
Sequence:

Level 8 = Mix of Mousterian, Castelperronian and early Aurignacian
Levels 7-5 = late Aurignacian (II)

2. Cueva Morín (González Echegaray and Freeman, 1971, 1973)
Sequence:

Mousterian
Level 8 = Castelperronian
Levels 9-6 = early Aurignacian (I) (and Protoaurignacian?)
Level 5 = late Aurignacian (II)

3. Cueva del Castillo (Cabrera, 1984; Cabrera et al., 1997)
Level 18 = Mix of Mousterian, Castelperronian and early Aurignacian

Synthesis
Castelperronian under early Aurignacian (and to be verified, Protoaurignacian)
No series of recent reliable 14C dates
Results on Castillo to be confirmed by new data

Asturias

1. La Viña (Fortea, unpublished)
Sequence

Level XIV = Mousterian
Level XIII = lower Aurignacian (not characterized) (36 500 BP)
Level XIII = Aurignacian (not characterized) (19 930 BP)
Level XII = Aurignacian (not characterized)
Level XI = Aurignacian (not characterized)
Level X, IX = Gravettian
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Synthesis
Site not yet published limits any synthesis on Asturias
14
C date of 36 500 BP to be confirmed by a reliable sequence of dates

Area 3 (west Mediterranean coast, from Catalonia to Liguria)
1. Riparo Mochi (Liguria, Italy) (Blanc, 1953; Laplace, 1977; Kuhn and Stiner, 1998)
Old sequence:

Mousterian
Level G = “Proto-Aurignacian”
Level F = Mix of early and late Aurignacian
New sequence: levels 50 to 6 = Aurignacian 0 = 32 280 BP to 35 700 BP

2. Grotte Rainaude (Provence, France) (Onoratini, 1986)
typological attribution to Aurignacian 0, no dates

3. L’Esquicho-Grapaou (eastern Languedoc, France) (Bazile, 1977; Bazile
and Sicard, 1999)
Sequence:

Cold = Mousterian (Quina)
Erosion = hiatus
SLC1b = dry/cold = Aurignacian 0 = 34 540 BP
SLC1a = oscillation = Aurignacian 0 = 31 850 BP (?)
Cold = early Aurignacian = 29 650 BP

4. La Laouza (eastern Languedoc, France) (Bazile et al., 1981)
Sequence:

Level 3 = sterile
hiatus
Level 2 = oscillation = Aurignacian 0 = no reliable dates
oscillation? = hiatus
Level 1 = cold = sterile

5. Grotte de Bize (western Languedoc, France) (Sacchi, 1996)
Sequence:

Level D = Mousterian
Level G = Aurignacian 0 = no reliable dates
Level F = early Aurignacian (I)

6. L’Arbreda (Catalonia, Spain) (Soler, 1979; Soler and Maroto, 1993; Maroto et al.,
1996)
Sequence:

Final Mousterian
Aurignacian 0 = 40 000-37 000 BP
early Aurignacian = no reliable dates
late Aurignacian = no reliable dates

7. Abri Romani (Catalonia, Spain) (Maroto et al., 1996)
Sequence:

Level A = Aurignacian 0
Level B = Aurignacian I
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8. Reclau-Viver (Catalonia, Spain) (Maroto et al., 1996)
Mix of Aurignacian 0, early Aurignacian and Gravettian

Synthesis (Djindjian, 1999a; Bazile and Sicard, 1999)
No Castelperronian (but backed knifes have been found in Mousterian layers of Belvis,
L’Arbreda and Reclau-Viver),
Aurignacian 0 in a Würmian interstadial environment
Aurignacian 0 well characterized by original typological features
Presence of early Aurignacian (I) and late Aurignacian (II)
Not enough reliable dates for Aurignacian 0 in Languedoc
Aurignacian 14C dates for l’Arbreda to be confirmed on bone tools
Transition from the Mousterian to be studied in Riparo Mochi.

Area 5 (central Europe)
1. Geissenklösterle (Swabian Jura, Germany) (Hahn, 1988; Richter et al., 2001;
Conard, this volume)
Sequence:

Level IIIa = Aurignacian 0 = Würmian interstadial = 37 300, 37 800 BP
Level IIb = early Aurignacian I = Cold = 32 300 to 33 700 BP
Level Ia = early Gravettian = 29 200 BP

2. Willendorf II (Lower Austria) (Felgenhauer, 1956-59; Damblon et al., 1996)
Sequence:

Level 1 = Undetermined Upper Paleolithic
Level 2 = Undetermined Upper Paleolithic = oscillation = 41 700-39 500 BP
Level 3 = Aurignacian 0 = oscillation = 38 880-37 930 BP
Level 4 = Aurignacian II = oscillation = 32 060-31 210 BP

3. Seftenberg (Lower Austria) (Neugebauer-Maresch, 1999)
Aurignacian 0 = 36 350 BP

4. Krems (Lower Austria) (Neugebauer-Maresch, 1999)
Mix of Aurignacian levels? = 35 200 BP?

5. Istallöskö (Hungary) (Vertes, 1955)
Sequence:

lower level = early Aurignacian = 44 300, 39 700 BP (?) [dates are
unreliable]
upper level = late Aurignacian = 31 540-30 900 BP

6. Vindija (Croatia) (Straus, 1999; Karavanic et al., 1998)
mix of Mousterian with leaf points and Late Aurignacian (“Olchevian”)

7. Divje Babe (Slovenia) (Turk, 1997, oral communication)
14

C date of 35 300 BP is not dating the lozengic points of the late Aurignacian
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Synthesis
No transitional industries between Mousterian and Aurignacian 0
Aurignacian 0 is clearly present in the upper Danube
Sequence of Aurignacian 0, I and II is demonstrated
“Olchevian” is a late Aurignacian (II) facies of short halts in high altitude caves, the mix
of Mousterian and late Aurignacian is due to cave bear activity

Area 6 (Adriatic)
1. Fumane (Venetia, Italy) (Bartolomei et al., 1993)
Sequence:

Levels A13-A5 = Würmian interstadial = Mousterian
Levels A4 = Undetermined Upper Paleolithic
Levels A3-A1 = Cold = Aurignacian 0 and I
Level A2 (S14) = 34 200-36 800 BP
Levels D7-D1 = Aurignacian I
Levels A1, A2 (S9, S10), D3b, D6 = 32 800-31 600 BP
Level D1d = Gravettian

Synthesis
Sequence of Aurignacian 0 and I
No other stratified Aurignacian sites in Adriatic area

Area 7 (northeastern Europe) (Bader, 1978; Pavlov and Indrelid, 2000)
1. Sungir (Vladimir, Russia)
Streletian, 27 700-25 450 BP

2. Garchi 1
Streletian, 28 750 BP

3. Byzovaia, Streletian
33 180-25 540 BP

4. Mamontovaya Kurya
Streletian?, 37 360-34 360 BP

Synthesis
A transitional facies, Streletian, with a long life time to be confirmed by new 14C dates,
especially at Sungir.

Area 8 (central-eastern Europe)
Don Basin, Kostienki (Voronej, Russia) (Praslov and Rogatchev, 1982; Sinitsyn, 1993,
1999)
Streletian, 37 900-32 300 BP = Kostienki 1, Level 6; Kostienki 6
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Spitsynian, 36 780-32 780 BP = Kostienki 17, Level 2
Markina Gora (Undetermined Upper Paleolithic), 37 240-34 490 BP = Kostienki 14,
Level IVa
Gorotsovian = Kostienki 12, 36 280-28 500 BP; Kostienki 14, 33 280-28 580 BP
Aurignacian = Kostienki 1, Level 3, 32 600 BP

Dniestr-Prut Basin
Mitoc Malu Galben (Iasi, Romania) (Chirica and Borziak, 1996), Levels 12b-8b = Aurignacian = 32 730-29 410 BP

Synthesis
No early Aurignacian peopling in middle eastern Europe
Several other Upper Paleolithic facies existing since 38 000 BP

Area 9 (southeastern Europe)
1. Bacho-Kiro (Kozl´owski, 1982)
Sequence:

Level 13 = Mousterian = >47 000 BP
Level 11, IV = temperate/humid = “Bachokirian” = 38 500 BP
Level 11, III = temperate/humid = “Bachokirian”
Level 11, II = temperate/humid = “Bachokirian” = 37 600-34 800 BP
Level 9 = cold/arid = early Aurignacian
Level 8/6a = cold/arid = early Aurignacian = 33 300 BP
Level 8 = late Aurignacian
Level 6b = temperate/humid = Aurignacian = 32 700 BP
Level 7 bottom = temperate/humid = Aurignacian = 32 200 BP
Level 6a = temperate/humid = Aurignacian = 29 150 BP

2. Temnata (Kozl´owski et al., 1992, 1994; Ginter et al., 2000)
Sector TD-1

Sector TD-V

Level 6 = Mousterian
Level 4, C = temperate/humid = “Bachokirian”
Level 4, B = temperate/humid = “Bachokirian” = 39 100-38 200 BP
Level 4, A = temperate/humid = Aurignacian = 31 900 BP
Level 4B middle = temperate/humid = “Bachokirian” = 38 300 BP
Level 4A bottom = temperate/humid = “Bachokirian” = 36 900 BP
Level 4A top = temperate/humid = “Bachokirian” = 33 000 BP

Synthesis
Succession of Mousterian/Bachokirian/early Aurignacian/late Aurignacian
Bachokirian, an early blade Aurignacian industry in a temperate/humid oscillation
dated around 38 000 BP
No transitional industry between Bachokirian and Mousterian
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Area 10 (Iberian Peninsula)
1. Gorham’s Cave (Gibraltar)
Sequence:

Levels 22b-19 = Mousterian
Levels 18-16 = Undetermined Middle Paleolithic = 32 280 BP
Levels 15-9 = late Aurignacian = 30 250-28 680 BP

Synthesis
Neither Châtelperronian nor transitional industries in the Iberian peninsula.
Late Aurignacian arriving in southern Iberian peninsula during Arcy oscillation
Mousterian proposed to go on without typological changes until 27 600 BP in Andalucia (Vega, 1993) and Portugal (Zilhão, 1997), but more reliable stratigraphies, 14C dates
and paleoenvironmental studies are needed.

Area 11 (Italian Peninsula)
1. La Cala (Campania, Italia) (Palma di Cesnola, 1993; Gambassini, 1993)
Sequence:

Mousterian
Stalagmitic floor Beta
Aurignacian = 29 850 BP?
Gravettian

2. Castelcivita (Campania, Italia) (Gambassini, 1997)
Sequence:

Levels 32-18 = Würmian interstadial = Mousterian
Levels 14-10 = colder = Uluzzian = 33 300-32 470 BP
Levels 9-8 = Cold = Aurignacian = 32 930 BP
Levels 7-6 = Arcy oscillation = Aurignacian = 31 950 BP

3. Paglicci (Puglia, Italia) (Palma di Cesnola, 1975, 1989, 1993)
Sequence:

Level 26 = Mousterian
Level 25 = Sterile
Level 24 = Aurignacian = 34 000 BP, 29 300 BP
Levels 23-18 = Gravettian = 28 300-20 160 BP

Synthesis
Uluzzian under Aurignacian
Uluzzian lasts up until 33 000-34 000 BP
Not enough reliable 14C dates for the Uluzzian
North-south expansion of the Aurignacian across the Italian peninsula from 34 000 BP
Acculturation of final Uluzzian by Aurignacians
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Area 12 (Peloponnese)
1. Klissoura Cave 1 (Koumouzelis et al., 2001)
Sequence:

Levels X-VI = Mousterian
Level V = Transitional Upper Paleolithic = 40 100 BP
Level IV = early Aurignacian = 32 400-29 950 BP
Level III = early Aurignacian = 34 700 BP
Level II = Epigravettian

Synthesis
The discovery of a new transitional Upper Paleolithic industry with curved backed
pieces and geometric microliths shows the arrival of an early Aurignacian only during
the first cold period of late Würm. The single date for level V needs to be confirmed.
The apparent continuation of the Aurignacian until 22 000 BP is due to unreliable
dates on carbonates.

Area 13 (Crimea)
1. Siuren 1 (Crimea) (Vekilova, 1957; Otte et al., 1996)
Level Fb1 = late Aurignacian = 29 550 BP (?) 0r mixed mousterian-Epigravettian layer (?)

2. Buran-Kaya III (Crimea) (Marks and Monigal, 1999)
Sequence:

Level B = Mousterian (Micoquian) = 28 840 BP, 28 520 BP
Level C = Streletian = 32 350 BP, 32 200 BP
Level E = early Upper Paleolithic blade industry

Synthesis (Chabai, this volume)
Recent results suggest an interstratification between final Mousterian and Streletian,
coming from mid-eastern Europe, and, finally, late Aurignacian (to be confirmed).

Conclusions
The 40 000-35 000 BP period
During the 40 000-35 000 BP interval, several archeological levels, attributed by various authors to the Aurignacian 0, are to be rejected, on the basis of contradictions and faults
in the available data: for Area 1, Trou Magritte (3) and Grotte du Renne (VII); for Area 2,
Saint-Césaire (EJO+), La Ferrassie (E’), Caminade Est (G), Le Piage (J, K), Roc de Combe (9),
La Rochette (5D), Dufour, Font-Yves, Pendo (8), Castillo (18); for Area 5, Krems, Istállóskö
(lower), Divje Bab and Vindija.
During the same interval, several archeological levels may be attributed to an earlier
Aurignacian tradition, which is denominated here under the more general designation of
“Initial Aurignacian”:
Area 1:
Area 2:

Castelperronian, Lincombian, Ranisian
Castelperronian
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Area 3:

west Mediterranean Initial Aurignacian (Mocchi, Rainaude, L’Esquicho-Grapaou, Laouza, Bize, L’Arbreda)
Area 4: Jerzmanowician
Area 5: mid-Mediterranean Initial Aurignacian (Fumane)
Area 6: upper Danube Initial Aurignacian (Geissenklösterle, Willendorf 2-3), Szeletian
(Hungary, Slovakia, Moravia)
Area 7: Streletian
Area 8: Streletian, Spytsinian, Gorotsovian, Initial Upper Paleolithic of the Don
Area 9: lower Danube Initial Aurignacian (Temnata, Bacho-Kiro)
Area 10: Mousterian
Area 11: Uluzzian
Area 12: Transitional industry and Mousterian (?)
Area 13: Mousterian
During the 40 000-35 000 interval, several cultural complexes are contemporaneous:
Initial Aurignacian (Areas 3, 5, 6, 9), Castelperronian (Areas 1, 2), Uluzzian (Area 11),
Szeletian (Area 5), Jerzmanowician, Lincombian and Ranisian (Areas 1, 4, 5), Streletian
(Areas 7, 8), Spitsynian and Gorotsovian (Area 8), late Mousterian (Areas 10, 12, 13).

The 35 000-32 000 period
Several major events take place during the 35 000-32 000 period, which corresponds
to the first cold episode of the late Würm: the Jerzmanowician, the Lincombian and Ranisian
disappear, due to the deterioration of the environment, and leave their territories free for
settling by other groups of people; the Castelperronian progressively deserts the territory of
Area 2 towards the southern part of Area 1 and disappears before 32 000 BP; the Szeletian
and the Uluzzian also disappear at the same time.
Conversely, the early Aurignacian expands, increasing the Aurignacian territory with
the inclusion of Area 2 to the detriment of the Castelperronian, the whole of Area 5 to the
detriment of Szeletian, Area 11 (Italian Peninsula) to the detriment of the Uluzzian, and,
gradually, the western part of the Levant.

The 32 000-30 000 period
The 32 000- 30 000 interval corresponds to the maximal expansion of the late Aurignacian (II), during the Arcy oscillation. All the transitional industries have disappeared,
but the Streletian persists in Area 7, the Gorotsovian in Area 8, and the late Mousterian in
Areas 10, 12, 13 (?).

Segregation, co-habitation or acculturation?
During the 40 000-35 000 BP interval, the improving environment allows, in major
regions of Europe, a generalized process of climatic adaptation, which takes different forms in
the artifact assemblages, and concerns what are called transitional industries, generally considered as deriving from various Mousterian substrates. Their characteristics differ from region
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to region as a reflection of their different origins in earlier more closed European traditions.
Paradoxically, a Mousterian with no artifact evolution seems to persist in southern regions such
as the south of the Iberian Peninsula, Thessaly and the Crimea. At the same time, the Initial
Aurignacian appears in several areas corresponding apparently to a migration from unknown
areas of the Middle East. No influences between artifact assemblages are indicated, and segregation between populations seems to be the framework of European settlement at this time.
During the 35 000-32 000 BP interval, different industrial variants appear due to the contact between transitional industries and the Aurignacian. Some, such as the Jerzmanowician,
the Lincombian or the Ranisian eventually disappear apparently with no contact with the Aurignacians. Others have contact with the Aurignacians, resulting in some acculturation before
complete disappearance: the Castelperronian in Area 1, the Szeletian in Area 5 and the Uluzzian in Area 9. Others still have contact with the Aurignacians, resulting in some acculturation
but without disappearance: this seems to be the case with the Streletian in Area 7, where 14C
dates seem to confirm a continuity in settlement until 25 000 BP, and with the Gorotsovian
in Area 8. The late Mousterians seem to survive without any acculturation in Areas 10, 12, 13.
Between 32 000 and 30 000 BP, in a European territory where the late Aurignacian is widespread, only the Streletian in Area 7, the Gorotsovian in Area 8, and the late Mousterian in Areas
10, 12 and 13 survive, even if more reliable dates have to confirm the exact period of disappearance. J. Kozĺowski suggests that the possibility of an evolution of the Szeletian into the Pavlovian and of the Jerzmanowician into the Maisierian (early Gravettian) cannot be discarded.
The last point is, of course, the issue of the migration of Aurignacian modern humans,
versus the alternative hypothesis of differentiated adaptations of local groups during the
Würmian interpleniglacial until the ultimate success of the Aurignacian solution. Unfortunately, at present, with no secure results concerning well stratified and precisely dated
osteological data on the people of the Aurignacian, any convergence between models of
physical anthropology (i.e., the immigration of modern humans) and the structuration of
artifact assemblages is premature.
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“Standardization” in Upper Paleolithic
ornaments at the coastal sites of Riparo
Mochi and Üçagızlı cave
❚ MARY C. STINER

(

ABSTRACT This study considers the cultural and
ecological contexts of marine shell ornament use
at Riparo Mochi, on the Ligurian coast of Italy
(5 assemblages, 36-9 kyr BP), and at Üçagızlı
Cave on the Hatay coast of Turkey (7 assemblages,
41-17 kyr BP). Both sites contain long Upper
Paleolithic artifactual and faunal series, including
the earliest phases. Taphonomic analyses clearly
distinguish ornamental shells from food debris
and co-resident land snails in the sites. Because of
a relatively uniform shoreline environment at
Riparo Mochi, ornament assemblages are shown
to have changed little in taxonomic content over

five Paleolithic phases, while human foraging
agendas and material culture changed greatly.
Ornament traditions appear full-blown in the
earliest Upper Paleolithic horizons of both sites
and, at Riparo Mochi, are preceded by Mousterian
layers that lack ornaments entirely. While trade
with interior peoples was very limited, there is
remarkable uniformity in the size and shape
of the ornaments from coastal and interior sites
of northern Italy, southern Turkey, Portugal,
southern France, and parts of Germany, despite
expedient use of natural shell forms in some areas
and elaborately carved beads in others.

Introduction

(

(

Evidence for self-decoration is central to discussions of when and where “modern”
human behavior first emerged in the Paleolithic. Most early ornaments were made from animal skeletal parts — teeth, bone, or marine shell — with mollusk shells being especially
common at coastal sites on the Mediterranean Rim. The emphasis on biological materials
in ornament making of the Paleolithic virtually guarantees that both Mother Nature and
human handiwork governed the forms and geographic distributions of what we consider
to be distinct ornament types. Thus, isolating evidence for human intentionality, style, and
early symboling behavior is seldom a straightforward endeavor.
Models from marine ecology can help to control for this problem where shell ornaments are involved. Ecological models and biological standards can also be used to test
hypotheses about the local evolution of ornament traditions from the earliest Upper Paleolithic to the Epipaleolithic. Here I present findings on Paleolithic ornament series (multiple consecutive assemblages) from two Mediterranean coastal shelter sites (Fig. 1), with
special reference to the earliest Upper Paleolithic. The sites are Riparo Mochi (Alhaique et
al., 1997; Blanc, 1953; Kuhn and Stiner, 1992, 1998; Laplace, 1977), one of the Grimaldi
Caves in the Balzi Rossi of the Italian Riviera (Liguria), and Üçagızlı Cave (Kuhn et al., 1999,
2001) on the Hatay coast of Turkey, near the modern border with Syria. Both sites preserve
rich faunal and artifactual records, including abundant ornament assemblages (Kuhn et al.,
2001; Stiner, 1999) made primarily or exclusively from marine shells. The five ornament
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– Underwater topography of the northern Mediterranean Sea, and locations of Riparo Mochi (M) in the Grimaldi Cave
complex in the Balzi Rossi, and Üçagızlı Cave (U) on the Hatay coast of southern Turkey. Elevation intervals below modern
sea level are 200 m, 1000 m, 2000 m, and, in the Atlantic Ocean, 4000 m. Note the very steep coastlines of the two site
localities.
(

FIG. I

(

(

(

(

(

assemblages from Riparo Mochi span 36 000-9000 years BP and include an early Aurignacian component (Kuhn and Stiner, 1998). Üçagızlı Cave contains seven ornament assemblages, including Initial Upper Paleolithic, Ahmarian, and early Epipaleolithic components. The Üçagızlı series spans ca.42 000 to 17 000 years BP; research at this shelter is
ongoing, but preliminary results are sufficiently robust for making the points below. No
human graves have been found at either site.
Riparo Mochi and Üçagızlı Cave are separated by roughly 1600 km as the crow flies
(Fig. 1), but the sites occur in similarly steep, rocky topographic settings. Prior to recent
development, each site was associated with a very rich littoral community fed by nearshore upwelling and high nutrient outflow from nearby river deltas. Shell ornaments occur
by the hundreds in the sites alongside well-defined stone and bone tool industries and wellpreserved vertebrate remains. Non-shell ornaments are rare — just a handful of carved stone
and bone beads and pierced mammal teeth from Riparo Mochi (Kuhn and Stiner, 1998;
Stiner, 1999), and from Üçagızlı one incised talon of a huge raptor (probably vulture) (Kuhn
et al., 2001). Few if any of the marine shells used for ornament-making at the two sites were
obtained from fossil outcrops. Rather, they were collected from active local beaches of the
period. The immediacy of acquisition is especially apparent in the case of Üçagızlı Cave,
where protein-based pigment is still preserved in many of the shells (Stiner et al., 2002).

Shell Taphonomy
“Ornamental” shell artifacts are distinguished from other mollusk shell remains in the
archeological deposits based on an aggregate of damage patterns and other characteristics.
Most important are (a) the high frequencies of perforation by pecking or punching techniques and consistent hole placement; (b) the moderate incidence of wave-induced abrasion,
which indicates that shells were collected from beaches well after the deaths of the animals;
(c) the consistently small size of shells; and (d) a tendency toward shell completeness in
many species (Table 1) (see Stiner, 1999 for greater discussion of methods). The examples
shown in Fig. 2 are typical human-made perforations: the hole is usually a rough circle with
relatively straight fracture walls that may or many not display fine (often asymmetrical) abrasion from fiber.
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TABLE 1
(

Summary of damage frequencies by shell type for molluskan assemblages from
Üçagızlı Cave.
(O)small
gastropods

(O) tusk
shells

(O) most
bivalves

(F) large
turbans

(F) limpets

beach polish (% of NISP)

21

5

3

0

0

completeness (MNI/NISP)

0.96

0.53

0.51

0.43

0.66

69

90

17

0

0

Variable

perforation (% of MNI)
burned (% of NISP)

5

0

3

16

2

punched-out spire (% of NISP)

27

n/a

11

39

«1

(O) ornamental shells; (F) food species. Perforation count refers to sectioning in the case of tusk shells.
Data are for all layers combined. n/a = not applicable.

(

FIG. 2 – Ornament shells (Nassarius gibbosula, 1.2-1.8 cm) from Üçagızlı Cave with human-made perforations. Humanly-made
holes have irregular contours (1-7, 10) but consistent positions near the shell aperture on gastropods; 1-2 are humanly-made
perforations that are subsequently broken; hole in specimen 3 was scratched near the rim of the hole by the punching tool;
4 was extensively polished, apparently by the cord on which it was strung; 10 displays a remnant “ring” fracture from a
punching tool. Specimens 8-9 display humanly-made holes on lower left and holes drilled by molluskan predators (Naticidae
or Muricidae) on upper right. Specimen 11 is burned.

(

(

Still other kinds of information say something about the context of ornament disposal
by humans, from deliberate interment (caching) to casual loss (burning, breaks at perforation points, cord polish) (Table 2). In fact, the condition of ornament shells found in camp
litter varies a great deal, with some specimens being burned and/or wave-worn while others are of fresh appearance, many but not all are perforated, and the holes of some were broken away by one accident or another (Fig. 2). The characteristics listed above contrast
sharply with the condition of the shells of mollusks that were consumed as food, the latter
group being large-bodied, often extensively broken, and with crisp, sharp bead edges (indicating collection during life); the incidence of burning damage may also be higher in food
shells (Stiner, 1994, 1999). The discovery of ornament shell caches in Üçagızlı Cave in 2001
underscores the importance of considering this critical suite of condition characteristics and
lends additional justification to the distinction between ornaments, food shells, accidentals,
and co-resident land snails in the two sites (Stiner, 1999; Stiner et al., 2002).
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TABLE 2
(

Abundance and damage frequency data for ornamental mollusks by layer in
Üçagızlı Cave at the close of the 2001 excavation season.
Layer

EPI (early
Epipaleolithic)

total
NISP
59

total
MNI/NISP (%) NISP (%) NISP (%) MNI (%) MNI (%) MNI (%) NISP
MNI completeness burned
beach
perforated mollusk perforation color
index
worn
predated
broken
retained
46

78

(5)

(20)

(63)

(0)

(0)

(2)

B (Ahmarian)

385

359

93

(7)

(33)

(74)

(6)

(9)

(23)

B1-3 (Ahmarian)

481

456

95

(6)

(33)

(77)

(3)

(16)

(23)

C (early Ahmarian?)

70

70

1.00

(11)

(31)

(81)

(3)

(11)

(27)

E-E2 (early
Upper Paleolithic)

48

47

98

(10)

(44)

(68)

(0)

(13)

(12)

F-F2 (Initial
Upper Paleolithic)

50

50

1.00

(8)

(42)

(90)

(0)

(20)

(22)

G-H-I (Initial
Upper Paleolithic)

58

57

98

(2)

(57)

(74)

(3)

(14)

(10)

all layers combined

1157

1091

94

(7)

(34)

(76)

(3)

(13)

(21)

Note: Damage criteria follow Stiner (1999).

(

The Ornaments from Riparo Mochi and Üçagızlı Cave
Riparo Mochi is an interesting case due to the long cultural sequence preserved in the
shelter and the unusual stability in marine habitats along the Balzi Rossi between 36-9 kyr
ago due to the very high relief of its coast. This physiographic situation eliminates to a large
extent the two most common causes of variation in shell ornament assemblages — species
biogeography and climate-driven reconfiguration of local shoreline habitats. It is for this reason that tests of human-caused biases in the Mochi assemblages are feasible.
To begin, Fig. 3 compares the proportion of gastropod to bivalve species in the five Upper
through Epi- Paleolithic ornament assemblages from Riparo Mochi to a global standard for
coastal marine communities (Sabelli, 1980; see Stiner, 1999). None of the archeological
assemblages differs much from the natural balance of species. This is an important standard
for the next comparison of the relative biomass of carnivorous, omnivorous, and herbivorous
gastropods in living marine communities with that represented in the Mochi ornament
assemblages. Because of inefficiencies in energy transfer to higher trophic levels in the marine
food chain, predator biomass should always be less than that of omnivores and (especially) herbivores. The shell ornaments exhibit very limited size ranges (see below), and thus the number of individual shells (MNI) serves as a proxy for biomass. The example from the Hatay coast,
obtained by censusing beach-cast shells over an extended period (“exp” in Fig. 3), is typical with
carnivores at 13% of total MNI. Yet the ornament assemblages from Riparo Mochi all deviate
from this expectation. Humans clearly favored relatively rare carnivorous types for ornament
making, a pattern that is also apparent elsewhere on the Mediterranean Rim (cf. Bartolomei
et al., 1994; Fiocchi, 1996-1997; Kuhn et al., 2001; Stiner, 1999; Taborin, 1993). In the case
of Riparo Mochi, the carnivorous scavenger Cyclope was the favored genus. Based on the
author’s experience, Cyclope and related species generally take a good deal more time to find
on the littoral margin than do most herbivorous and fully omnivorous species used by humans.
Another human bias is apparent from the size distribution of the shell ornaments,
which are mostly between 5-16 mm in length (Fig. 4). This size range is well below the aver-
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– Comparison of (a) taxonomic richness (N-species) for ornamental marine gastropods and food bivalves by layer in
Riparo Mochi to Sabelli’s (1980, p. 23ff) worldwide standard for living mollusk communities; and (b) percentage MNI for
carnivorous, omnivorous, and herbivorous gastropod taxa among the ornamental shells by layer in Riparo Mochi to Stiner’s
census of beach-cast shells from beaches on the Hatay coast, Turkey (adapted from Stiner, 1999).
FIG. 3

– The number of ornamental shells (MNI) by size class (mm) for all layers of Riparo Mochi combined, based on the
median adult size attained by each taxon. The dashed vertical line represents the expected size median across ornamental
taxa, if shells were to be collected without regard to size (adapted from Stiner, 1999).

(

FIG. 4
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– The non-shell ornaments from the Upper and Epi- Paleolithic layers of Riparo Mochi: (a) possible small limestone
ornament with natural hole, (f) red deer canine with tie-striae encircling root, (b) perforated red deer canine, (c) perforated
pendant carved from compact bone or ivory of large mammal, and (d-f) perforated, faceted pendants carved from soft stone
(probably steatite and/or chlorite).
FIG. 5

age for the modern beach-cast census (26 mm) and the natural median adult size for taxa
that are also represented in the Riparo Mochi assemblages (25 mm). The peak in the size
distribution at 4-7 mm overlaps perfectly with that observed by R. White (1989, 1993) for
meticulously carved stone and ivory ornaments in Aurignacian sites of the Périgord region
in southern France. In fact, three carved stone beads from the early Aurignacian (Layer G)
of Riparo Mochi (Fig. 5) are identical to those recorded in France (Kuhn and Stiner, 1998).
The shell and carved beads of Riparo Mochi tend to have a small, asymmetrical and
globous form, also known as “basket” beads (Figs. 5 and 6). The remarkable consistency of
this shape in ornaments across large regions of Europe and Mediterranean Asia raises interesting issues with regard to geographic and temporal variation from the earliest Upper Paleolithic through Epipaleolithic periods, especially since it appears to be semi-independent of
the raw materials used.
Paleolithic shell ornament assemblages from sites that lie nearest the Balzi Rossi are
most similar in taxonomic content, as documented by Taborin (1993). Farther away, species
composition differs more, such as in the Levant (including the Hatay) to the east and Portugal to the west. Thus geographic distance best explains the level of taxonomic similarity
among shell ornament assemblages in Mediterranean coastal sites. Distance exerts a similar influence on the proportions of shell to non-shell ornaments in sites as one moves from
the coast into the continental interior of Europe (compare Fiocchi, 1996-1997; Hahn, 1972;
Kozĺowski, 1990; Soffer, 1985; Stiner, 1999; Taborin, 1993; White, 1993). What is more, the
gradient of exchange or “movement” of ornaments was clearly very steep (Stiner, 1999).
If trade was involved, it was strictly low volume in character. For example, Aurignacian culture as defined by stone and bone tools is widespread in Europe, but Cyclope shell ornaments
are concentrated in a few areas where they occur naturally in living marine communities
and/or can be found in fossil outcrops (see also Taborin, 1993). Cyclope shells were not
exchanged very widely during the Aurignacian, despite the vast geographic distribution of
this Paleolithic “culture” horizon.
Also striking in the case of Riparo Mochi is the fact that, while human preferences for
certain shell shapes, sizes, and rare species are clearly expressed, these preferences changed
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remarkably little from 36 000 to 9000 years ago (Fig. 7). Riparo Mochi has a well defined
stratigraphy, with sterile or semi-sterile layers separating most of the artifact-rich layers, so
the similarity in the taxonomic contents of the ornament assemblages cannot be the result
of post-depositional mixing or time-averaging. The stone industries of Riparo Mochi certainly changed over this time span (e.g., Laplace, 1977; Palma di Cesnola, 1993), and so did
game use (Stiner, 1999, 2001; Stiner et al., 2000), such as the ratio of small-bodied to largebodied prey animals, and the relative contribution of terrestrial and marine animals (shellfish) to Paleolithic human diets. Yet the same few molluskan genera always dominated the
ornaments assemblages — these are Cyclope, Homalopoma, Nassarius, and Cerithium.
Rather different marine mollusk genera are represented in the shell ornament series
from Üçagızlı Cave in the Hatay province of Turkey (Table 3). There is greater variation in
ornamental taxa through time, reflecting more heterogeneous environmental conditions;
there are numerous small sandy or limestone cobble beaches tucked between the rocky cliffs
of this coast. All of the seven ornament assemblages nonetheless are biased to ecologically
rare taxa (>15% carnivores and scavengers). The assemblages also display the same narrow
size distributions seen at Riparo Mochi and other sites, and the majority of the shells used
for ornament-making possess a rounded basket-like form (Stiner et al., 2002).
TABLE 3
(

Relative abundances (MNI) of common and uncommon taxa in the ornamental
shell assemblages by layer from Üçagızlı Cave.
EPI
MNI (%)

B
MNI (%)

B1-3
MNI (%)

Columbella rustica

10 (22)

123 (34)

Nassarius gibbosula**

10 (22)

191 (53)

Shell types

C
MNI (%)

D
MNI (%)

E-E2
MNI (%)

F-F2
MNI (%)

G-H-I
MNI (%)

204 (45)

29 (41)

3 (50)

29 (62)

11 (22)

4 (7)

203 (44)

20 (29)

3 (50)

12 (25)

32 (64)

50 (88)

Dentalium spp.**

9 (20)

0 (0)

0 (0)

0 (0)

0 (0)

1 (2)

0 (0)

0 (0)

Gibbula spp.

11 (24)

16 (4)

5 (1)

1 (1)

0 (0)

1 (2)

0 (0)

1 (2)

Theodoxus jordani (+)

0 (0)

12 (3)

15 (3)

16 (23)

0 (0)

1 (2)

5 (10)

0 (0)

marine bivalves

4 (9)

9 (2)

16 (3)

1 (1)

0 (0)

0 (0)

1 (2)

0 (0)

other species

2 (4)

8 (2)

13 (3)

4 (6)

0 (0)

3 (6)

1 (2)

2 (3)

total assemblage MNI

46

359

456

70

—

47

50

57

N-species

13

19

15

9

—

7

5

5

Note: Data from secure proveniences excavated 1997-2000 are included in the calculations. (+) This category represents
fresh- and brackish water taxa, dominated by T. jordani but including a few specimens of the genera Corbicula, Melanopsis,
and Potomida, nearest sources of which would be the Orontes River drainage

Discussion

(

(

The properties of Paleolithic ornaments described above are apparent in many places
on the Mediterranean Rim, from Portugal in the far west and Üçagızlı and other Levantine
sites in the east (Fig. 6). This seemingly timeless aesthetic, or human-imposed bias, transcends local differences in the molluskan families and genera available to human collectors
along the seacoast. During the Paleolithic, foragers emphasized Littorina obtusata in southern Portugal (Stiner, new research; Zilhão, 1997), Cyclope among others in northwestern
Italy (see also Fiocchi, 1996-1997 on Riparo Fumane), and Nassarius and Theodoxus (and
Columbella) in the Levant (Bar-Yosef, 1989; Kuhn et al., 2002; Stiner et al., 2002) (Table 3).
People’s adherence to the so-called small basket form also transcends raw material type and
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– Similarity in size and form of distinct molluskan genera used as ornaments in Mediterranean coastal areas from west
to east (all specimens between 1.0 and 1.8 cm in length).
FIG. 6

FIG. 7 – Relative abundances (MNI) of ornamental marine shell genera in the five Paleolithic layers of Riparo Mochi. Layer A is
Late Epigravettian in age, C is Early Epigravettian, D is Gravettian, F is Middle Aurignacian, and G is Early Aurignacian. (*)
Monodonta does not include the large-bodied food species M. turbinata (adapted from Stiner, 1999).
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degrees of manufacturing investment to an impressive extent — the ornaments may be
made from shell, the pearl-like canines of red deer, ivory or soft stone, and produced by techniques as diverse as punching a small hole in a shell to carving the entire piece from stone
or ivory.
What was the inspiration for such a widespread search image or “aesthetic” in shell collecting such that it could last 20 000 years or more in a single area? Human styles of the
historic period and late prehistory are highly volatile by comparison, and, even in the Upper
Paleolithic, rapid turnover is seen in the designs of certain tools. Perhaps the consistency
in bead design in the Paleolithic stems from certain natural objects of constant form, linked
to some basic aspect of forager existence commonly seen and important to many or all
human groups (e.g., human breasts as suggested by Reese, 1989; or the widespread reliance
on red deer hunting in Eurasia). Whatever the prototype, the basket form was one that many
materials could be made or selected to emulate, and the products seem to have served as
essentially interchangeable elements in larger ornament arrangements.
As for the origins of self-adornment behavior in Paleolithic humans, beads of the
early Aurignacian are by no means the earliest in Eurasia at 36-37 kyr ago. But, as in the
Aurignacian of Europe, the older ornaments of the Initial Upper Paleolithic of Üçagızlı Cave
in Turkey and Ksar ‘Akil in Lebanon (Kuhn et al., 2001) at >41 000 years BP appear as well
developed and abundant as anything that follows them in prehistory. As far as we know,
ornaments appeared just as suddenly in western Asia as they did in Europe, following a Middle Paleolithic which generally lacked ornaments (but see discussions in Broglio, 1995; d’Errico et al., 1998; Kuhn and Bietti, 2001, among others). The Asian examples are merely earlier, with ages roughly on par with the earliest ornaments known from eastern Europe
(Kozĺowski, 1982) and eastern Africa (Ambrose, 1998).
It seems likely that the focus on shells for ornament making in coastal areas during the
Paleolithic, and on certain locally available species, inadvertently identified human groups
with regions, beyond any intentional signaling of social roles or life history states on the part
of individuals. The kinds of materials used for ornament making by Paleolithic people varied least when and where that raw material was most constantly available. Thus the impressions to be made by ornaments emerge directly from animal biogeography. The steep distance gradients in ornament raw material movement during the Upper and Epi- Paleolithic
may imply that visual expressions (via adornment) were directed internally to the group or,
more likely, to one’s most immediate neighbors. In this sense the variation in mollusk
species composition from site to site was not a deliberate or contrived expression of “style”.
But style it became by virtue of repeated use and social contact.
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In what sense is the Levantine Initial
Upper Paleolithic a “transitional” industry?
❚ STEVEN L. KUHN

The Initial Upper Paleolithic of
western Asia is considered by many to be
the prototype of a technocomplex transitional
between Middle and Upper Paleolithic.
Chronologically, it seemed to occupy a
comparatively brief interval between Mousterian
and more classic Upper Paleolithic industries
such as the Ahmarian and Aurignacian. The
lithic assemblages combine Middle Paleolithic
(Levallois) technological elements with
essentially Upper Paleolithic typological

ABSTRACT

inventories. Until recently, other elements
of the stereotypical Upper Paleolithic behavioral
repertoire, such as art, ornaments, and elaborate
tools of organic materials, were scarcely
represented. Results from research over the
past two decades call for a reassessment of the
chronology, geography, and behavioral correlates
of the Initial Upper Paleolithic. This paper is
a reevaluation of both the complex’s transitional
status and the utility of categories such
as “transitional”.

Introduction
The term “transitional” is often applied to chronological, taxonomic or stratigraphic entities that seem in some way to bridge two better-defined units. In paleoanthropology the term
is most often encountered in discussions of the highly contentious and widely debated Middle-to-Upper Paleolithic transition: the title of the present volume is a case in point. The very
use of the term to describe an archeological assemblage can even reveal a researcher’s position on the origins of the Upper Paleolithic and anatomically modern Homo sapiens. Those
who favor models of in situ behavioral and anatomical change leading to modern humans and
modern behavioral patterns are
more prone to describing an
assemblage or a fossil as transitional. Scholars who support scenarios of a single African origin
of anatomically and behaviorally
modern humans tend to describe
an assemblage (or a fossil) as
either modern or archaic, but not
as transitional.
– Map of eastern Mediterranean
showing locations of Initial Upper
Paleolithic sites discussed in text: 1. Boker
Tachtit; 2. Tor Sadaf; 3. Mt. Carmel caves
(El Wad, Kebara); 4. Emireh cave; 5. Beirut
sites (Ksar ‘Akil, Antelias); 6. Abu Halka;
7. Umm el Tlel; 8. Üçagızlı and Kanal caves.
(

FIG. I
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Although the term is widely used, Paleolithic archeologists have seldom explicitly defined
what they mean by calling something transitional. Often the phylogenetic and cultural significance of an industry or assemblage is stipulated without specifying the material and contextual characteristics that make an assemblage transitional. This paper begins with a consideration of how the term “transitional” is, and should be defined. It then examines one archeological complex, the Initial Upper Paleolithic (IUP) of southwestern Asia, in light of recent
research, and assesses how it does and does not fulfill various aspects of the definition.

What makes an assemblage “transitional”?
Obviously the intent of searching for transitional units is to identify assemblages or
complexes that express direct historical or cultural-phylogenetic connections between other
assemblages or complexes. In the case of the Middle-Upper Paleolithic transition in Eurasia biological phylogeny may also be implicated. However, the historical significance of a set
of archeological remains is seldom self-evident. A broad but comprehensive definition is
outlined below. Most or all of the elements are at least implied, and in some cases specified
in other discussions of transitional industries. As such, the definition replicates current
practice more than it redirects it.
1) Obviously, any transitional assemblage should be chronologically and stratigraphically intermediate between Middle and Upper Paleolithic. Roughly speaking, they
should occupy the period between roughly 50 000 and 35 000 BP, depending on the
region in question. Uninterrupted stratigraphic sequences are uncommon, so a good
deal depends on radiometric dates. Due to inherent indeterminacy in radiocarbon
dates from this time period and current limits on precision and applicability of other
methods (uranium-series, luminescence dating), temporal overlap with both earlier
and later industries is to be expected.
2) Transitional assemblages should show either a mixture of features typical of Middle and Upper Paleolithic or features that are intermediate. Preferably both are present
as a simple mixture of elements may reflect mechanical mixing as well as processes of
behavioral evolution. Some characteristics, such as art or ornamentation, may be recognized only on the basis of presence and absence. Other features, especially technologies of blank production, are more likely to show intermediate forms. We should
not expect that all dimensions of behavior changed in unison: it seems to be well
established that the Middle-Upper Paleolithic transition, however it occurred, was
mosaic in nature (Kozĺowski, 1990).
3) It is not sufficient that an assemblage be technologically or typologically intermediate between Middle and Upper Paleolithic. Historical links are also important. It is
therefore important that the characters of a transitional unit demonstrate derivation
from local Middle Paleolithic, and that they presage local Upper Paleolithic. Generic
features, such as Levallois technology and/or prismatic blades are not sufficient, as
these alone can only demonstrate some connection with earlier or later industries
somewhere. In order to demonstrate an in situ transition, the assemblage in question
must be linked to specific, derived features of earlier and later industries in the same
region. The point about local continuity is an important one. We are relatively sure that
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the Upper Paleolithic developed out of a Middle Paleolithic or Middle Stone Age pattern somewhere: the question is, where, and in how many places did this occur.
4) By definition, a transition is a relatively short-lived condition bridging two more stable or long-lasting states. To be true to the name transitional industries should represent relatively brief spans of time.

The Initial Upper Paleolithic: history and characteristics

(

The Initial Upper Paleolithic (IUP) of southwest Asia is in many ways a prototypical
transitional industry bridging the Middle and Upper Paleolithic. It was identified early in
the 20th century (Neuville, 1934), and archeologists such as Garrod immediately noted the
apparent mixture of Middle and Upper Paleolithic characteristics (Garrod, 1951-52). For
many prehistorians (Azoury, 1986; Gilead, 1991) the appearance of Middle and Upper
Paleolithic technological features in early assemblages from sites such as Boker Tachtit, El
Wad and Ksar ‘Akil were enough to justify naming them “Transitional”. Others have argued
that this terminology is overly presumptive. The assemblages in question could well represent something locally intermediate between Middle and Upper Paleolithic but this
should not be stipulated in a name. The more neutral term Initial Upper Paleolithic (or IUP)
(Marks, 1990) is preferred.
Although the IUP was first documented more than 50 years ago comparatively few
stratigraphically sealed assemblages are known. The early excavations at Emireh cave in the
Jordan Valley (Garrod, 1955) and El Wad on Mt. Carmel (Garrod and Bate, 1937) simply do
not provide sufficient stratigraphic resolution. Interestingly, the IUP is fairly scarce in the
southern Levant, even in the rich karstic zones such as Mt. Carmel. It is somewhat better
represented in the northern Levant, especially along the Mediterranean coast. Several sites
in and around Beirut, Lebanon, contained very substantial IUP deposits. These include the
deeply stratified shelter of Ksar ‘Akil, the master Upper Paleolithic sequence for the eastern Mediterranean region (e.g., Azoury, 1986; Bergman and Ohnuma, 1987; Ohnuma,
1988) as well as Antelias Shelter (Copeland, 1970; Copeland and Hours, 1971) and Abu
Halka. Some distance to the north, Üçagızlı cave, in south-central Turkey, replicates the lower
part of the Ksar ‘Akil stratigraphic sequence, from late Middle Paleolithic through early
Ahmarian, including a substantial IUP component (Kuhn et al., 1999, 2001). The nearby
site of Kanal cave (Bostanci, 1968; Kuhn et al., 1999) once contained a similar sequence.
In the arid zone the best-known and best-studied IUP site is Boker Tachtit in the Negev
desert (Marks, 1983). Tor Sadaf, a recently discovered site in the Wadi Hasa, Jordan, contains
extremely rich IUP and early Ahmarian (Upper Paleolithic) deposits, unfortunately without
clear stratigraphic breaks (Coinman and Fox, 2000). In northern Syria, the Paléolithique
intermédiaire at Umm el Tlel (Boëda and Muhesen, 1993; Bourguignon, 1998) generally
resembles the IUP from arid inland areas farther south. An industry resembling the IUP
has also been reported from at least one site in North Africa (Vermeersch et al., 1994),
though information about these finds is currently quite limited.
The most salient feature of the IUP is the combination of Middle Paleolithic and
Upper Paleolithic features in methods of blank production. Early on, evidence for this was
seen in the high frequencies of blanks resembling Levallois points and blades, mixed with
what appeared to be more classic hard-hammer prismatic blades. Several authors have
suggested the term Levallois-leptolithic to describe this sort of phenomenon in the Levant
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and elsewhere (Kozĺowski, in press; Svoboda, in press). Extensive refitting of cores from the
site of Boker Tachtit (Marks, 1983; Volkman, 1983) later showed that a variety of production
trajectories, none of them classically Levallois, could produce the mixture of blank forms
observed in IUP assemblages. A somewhat different technological variant, again not Levallois sensu stricto is present at Umm el Tlel (Bourguignon, 1998). The presence of extensive platform faceting, near-exclusive reliance on hard hammer percussion, and the production of many broad, flat, pointed blades, does distinguish the IUP from contemporary
and later Upper Paleolithic assemblages in the region and suggests a direct derivation
from a Middle Paleolithic technological base. On the other hand, evidence for use of the
crested blade technique is reported from virtually every IUP site, even on cores that yielded
“Levallois” end products.
Typologically, the IUP seems to be more typical of the Upper Paleolithic. Classic UP
tool forms, such as endscrapers and burins dominate most assemblages, although generalized tool forms such as sidescrapers and denticulates may be relatively common as well.
Endscrapers and burins are also relatively common in laminar Early Levantine Mousterian
assemblages from sites such as Tabun and Ain Difla (Jelinek, 1981; Lindly and Clark, 1987),
albeit dating to more than 90 000 BP. Many IUP assemblages contain unique artifact forms
that are found in neither the late Mousterian nor the subsequent Upper Paleolithic. Emireh
points, triangular flakes or Levallois points with extensive bifacial thinning along the base,
were first recognized at the sites such as Emireh and El Wad caves (Garrod, 1951-1952), and
for many years the IUP was referred to as the Emiran (Bar-Yosef, 2000). IUP assemblages
from Ksar ‘Akil and other sites in the Beirut area contain large numbers of chamfered pieces
(Azoury, 1986; Copeland, 1970; Ohnuma, 1988). These two distinct artifact forms may have
distinct geographic distributions, with Emireh points being more widespread. The great
majority of Emireh points known come from open-air sites in both the southern and northern Levant (Marks, 1983; Copeland, 2000), while chamfered pieces are known mainly from
cave sites, suggesting that there could be a functional distinction as well. Neither of these
type fossils is abundant in some IUP assemblages, such as those from Üçagızlı cave, Umm
el Tlel, Tor Sadaf, and Ksar ‘Akil layer XXI.
For many years little was known about the IUP beyond the nature of lithic technology,
and it seemed that other elements of the stereotypical Upper Paleolithic/modern human
behavioral repertoire, such as bone and antler tools, art and ornaments, were absent. Only
features of core technology and tool forms linked the IUP to the later Upper Paleolithic. On
the other hand it was not clear whether the absence of other kinds of artifacts was a true
reflection of prehistoric behavior or simply a function of poor preservation (and sometimes
recovery). We have begun to learn more about non-lithic features of the IUP record in recent
years, and it emerges that several other elements of the Upper Paleolithic/modern human
behavioral “cannon” are indeed present. Initial Upper Paleolithic layers at both Üçagızlı cave
and Ksar ‘Akil contain assemblages of beads and pendants made from modified marine
shells numbering into the 100s: beads are present in even the earliest post-Mousterian levels at Ksar ‘Akil (Altena, 1962; Kuhn et al., 2001). These materials attest to the existence of
a fully developed tradition of ornament-making, one that continued into the subsequent
Ahmarian. A small number of bone tools, such as awls and simple points, have also been
found at Üçagızlı cave. To date no art objects have been recovered but these are exceedingly
scarce in the eastern Mediterranean throughout the Paleolithic prior to the Natufian. It is
difficult to generalize about diet and economy as preliminary faunal reports are available for
only two sites, Ksar ‘Akil and Üçagızlı cave. However, it is interesting that species inventories at both sites are heavily weighted towards medium and large terrestrial herbivores even
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though both sites are located quite close to the modern coastline (Hooijer, 1961; Stiner et
al., 2002).
As the early researchers realized, the Levantine IUP appears to be of the correct age and
in the right stratigraphic position to be transitional between Middle and Upper Paleolithic.
The Initial Upper Paleolithic at Ksar ‘Akil, Antelias, Umm el Tlel, Üçagızlı, and El Wad is
stratified between Mousterian and more classic early Upper Paleolithic (Ahmarian or Aurignacian) layers. Radiometric dates are relatively scarce. Two radiocarbon determinations
from layer 1, the bottom of the sequence at Boker Tachtit fall around 46 000 and 47 000
BP, which is considered a minimum age (Marks, 1983). More recent luminescence dates
from the upper layers suggest a commensurate age, although as would be expected somewhat older than the radiocarbon determination (A. Marks, personal communication 2001).
Based on extrapolations from dates much higher in the sequence Mellars and Tixier estimate the earliest IUP at Ksar ‘Akil was deposited between 50 000 and 45 000 years ago
(Mellars and Tixier, 1989). Dates from more recently excavated sites tend to be more recent
chronologically as well. The Paléolithique intermédiaire layers at Umm el Tlel have yielded
radiocarbon determinations of ca.34 000 BP and TL dates of around 36 000 BP (Boëda and
Muhesen, 1993). The three IUP layers at Üçagızlı cave have provided a series of (uncalibrated) radiocarbon dates ranging from roughly 35 000 BP (in layer F) to 41 400 BP at the
bottom of layer H (Kuhn et al., 1999; Güleç et al., 2002). Given both potential problems with
contamination and apparently low levels of atmospheric 14C during this time interval it is
likely that all reported radiocarbon dates for Initial Upper Paleolithic layers underestimate
the true ages by several thousand years (Kitagawa and Van der Plicht, 1998; Beck et al.,
2001). It is also worth noting that the later dates for the IUP in the northern Levant overlap by several thousand years the earliest Ahmarian dates from Kebara, Boker A, and the
Lagaman sites in the southern Levant (Bar-Yosef, 2000, p. 129).
Because there are few sites with long sequences spanning the late Middle and Early
Upper Paleolithic, questions of relationships between the IUP and cultural entities on
either side of it can be addressed at only a few sites. Marks and colleagues have made a
strong case for continuity and gradual technological change across the four layers at Boker
Tachtit (Volkman, 1983; Marks, 1990), culminating in fully developed Upper Paleolithic in
layer 4. However, the plausibility of direct continuity with the late Mousterian hinges on the
identification of Boker Tachtit layer 1 as Middle Paleolithic. This determination is based
almost entirely on core technology, as the typological makeup of the retouched tools is virtually identical across the entire sequence. The very laminar assemblages and elongated Levallois products from Boker Tachtit do not closely resemble the late Levantine Mousterian
from sites such as Kebara and Amud, which are characterized by short, broad Levallois
points and flakes (Bar-Yosef, 2000; Tostevin, 2000). Unfortunately, there appears to be a
stratigraphic hiatus between the Mousterian and IUP at Ksar ‘Akil (Azoury, 1986; Marks and
Ferring, 1988) and Üçagızlı cave, making it impossible to examine the resemblance between
the earliest Upper Paleolithic and the terminal Mousterian in those cases.
At the other chronological extreme, most researchers agree that the Initial Upper Paleolithic developed directly into the early Ahmarian, an assertion that seems to be well supported by the gradual changes in technological indicators at Ksar ‘Akil (Azoury, 1986;
Bergman and Ohnuma, 1987). Results from recent work at Üçagızlı cave and Tor Sadaf (Fox
and Coinman, in press) are consistent with the apparent continuity at Ksar ‘Akil. Increasing standardization of blade production, with a gradual shift from Levallois-like methods to
more classic prismatic blade manufacture utilizing soft hammer or indirect percussion,
mark the transition to the Ahmarian.
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Transitional in what sense?
Reviewing the findings summarized above in terms of the criteria outlined for transitional assemblages, the following five points emerge:

(

• The technological features which originally led researchers to term the Initial Upper
Paleolithic as ‘transitional” remain one of the most salient and consistent aspects of
the industry. On the other hand, refitting studies and evidence for the use of the
crested blade technique show that IUP blank production technology already represents a significant departure from Levallois sensu stricto.
• Typologically, the IUP falls clearly into the Upper Paleolithic range, sometimes with
distinctive type fossils absent from both earlier and later complexes.
• Findings from sites with good organic preservation (Üçagızlı and Ksar ‘Akil) indicate
that classic Upper Paleolithic elements such as ornaments and bone tools are indeed
present. Ornaments may even be very numerous.
• It seems to be well established that over time the IUP did in fact develop in situ into
the Ahmarian, a long-lived Upper Paleolithic complex.
• Evidence for derivation from local Middle Paleolithic is less certain. Marks and colleagues make a solid case based on evidence from Boker Tachtit. Regionally, however,
the IUP represents a major technological departure from local late Mousterian
industries (Tostevin, 2000). For the most part, its Middle Paleolithic features are
generic rather than being locally derived.
• Chronologically, the Initial Upper Paleolithic falls in the correct position. However,
if the few existing dates are taken at face value it appears that the IUP lasted as long
as 10 000 radiocarbon years, perhaps much longer. This is a greater span of time
than was occupied by the Levantine Aurignacian, and approaches the known range
for the early Ahmarian, with which it also overlapped in time.
So to what extent is the Initial Upper Paleolithic transitional in the Levant? The answer
depends on the weight assigned to the various criteria. For the most part the Levantine IUP
is not intermediate, but corresponds fully with conventional definitions of the Upper Paleolithic sensu lato. It retains some characteristics from the Middle Paleolithic (i.e., features
of Levallois technology) but these are quite generalized. The limited number of dates currently available further indicate that the IUP was not transitory, but a long-lasting technological pattern, one that exhibits an internal evolutionary dynamic of its own. Whether or
not the Levantine Initial Upper Paleolithic demonstrates a direct historical link between
Middle and Upper Paleolithic hinges on whether is in fact derived from some variant of the
late Levantine Mousterian. At the present time the answer to this last question rides on alternative interpretations of the sequence from a single site, Boker Tachtit.
Part of the difficulty in coming to a clear conclusion about the evolutionary status of
the IUP may stem from how questions about transitional industries are asked. In approaching the problem typologically, in terms of units such as Middle Paleolithic, Upper Paleolithic,
and transitional, we may at best be fostering ambiguity, at worst forcing a particular conclusion. A rapid transition might never achieve the stability sufficient to be identified as a
distinctive industry or complex. On the other hand, in trying to slot “transitional industries”
between Middle and Upper Paleolithic we create two more transitions between the putative
transitional unit and whatever lies to either side: each of these new transitions in turn
becomes problematic. The Châtelperronian is a case in point: it seems clearly derived from
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a distinctive variant of the late Mousterian (the MTA B), but may not have direct historical
links with later Upper Paleolithic industries such as Aurignacian (Bordes, 1972; Mellars,
1996, p. 409-410; Reynolds, 1990; Kozĺowski, in press).
Resolving the long-standing historical and evolutionary issues surrounding the evolution of modern behavior and the origins and spread of anatomically modern humans in
Eurasia will require more than just careful scrutiny of “transitional” industries. It will
necessitate a major change in how research questions are structured. As evolutionary biologists and paleontologists have learned, inherently typological classificatory systems are
poor analytical tools for investigating what are, potentially at least, continuous and gradual
evolutionary processes. It is the nature of typological approaches to impose the appearance
of discontinuity, and make it more difficult to ascertain whether change was in fact gradual or abrupt (e.g., Clark, 1997).
At the most general level, one could begin by approaching the problem as one of charting continuous variation or change in specific domains of behavior rather than sequences of
industries. This would have the advantage of making discontinuities or periods of very rapid
change all the more evident. Second, it would be beneficial to approach the problem by
examining individual elements of culture or behavior independently. Just as individual genes
in the same genome do not share the same history, elements of the same culture complex
do not necessarily form an indivisible whole. Third, it is vital to at least try and separate cultural traits with high adaptive value from essentially neutral traits. The latter are more likely
to reflect purely historical processes (including migration and acculturation), whereas the former are subject to various external influences and are prone to evolutionary convergence.
Finally, it is important to begin from locally distinctive or derived features of the late Middle
Paleolithic, and to look for the origins of locally distinctive features of the later Upper Paleolithic. Generic traits, such as Levallois technology, prismatic blades, flakes, or sidescrapers,
cannot be used to demonstrate historical continuity or discontinuity.
I do not mean to imply that conventional chrono-typological units — Middle and
Upper Paleolithic, Aurignacian and Mousterian — should be abandoned. Quite the contrary,
they can be useful shorthand descriptions of sets of features that commonly occur together
in particular times and places. However, the fact remains that they impose a structure on
the archeological record that is not conducive to resolving questions about evolutionary
processes. In other words, the continuing ambiguity over what is or is not truly transitional
is to some extent a consequence of looking for a category of “transitional assemblages” in
the first place.
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The chronological and industrial variability
of the Middle to Upper Paleolithic transition
in eastern Europe
❚ VICTOR P. CHABAI

In Eastern Europe, during the period
from about ca.36 000 to ca.28 000 BP, two
Middle Paleolithic industries, the Western
Crimean Mousterian and the Eastern Micoquian,
coexisted with a number of early Upper Paleolithic
complexes: the Eastern Szeletian; the Streletskaya,
Gorodtsovskaya and Spitsynskaya “cultures”; and
the Aurignacian of Krems-Dufour type. This
coexistence is demonstrated by the AMS
chronology, as well as by the stratigraphic
sequences of the Buran-Kaya III and Siuren I

ABSTRACT

sites. Neandertals were responsible for the late
Middle Paleolithic industries until ca.28 000 BP.
The appearance of anatomically modern humans
is dated to ca.36-32 000 BP, in association with
such specific Upper Paleolithic stone and worked
bone assemblages as the Spitsynskaya and
Gorodtsovskaya “cultures”, not the Aurignacian.
No reliable evidence exists for any kind of
interaction between any of these industries, and
no data suggest generic links between the Middle
and the early Upper Paleolithic of the region.

Introduction
In spite of the great number of Middle
and early Upper Paleolithic industries traditionally cited in transitional studies concerning Eastern Europe (Anikovich, 1992; Cohen
and Stepanchuk, 1999, 2000), those strictly
connected to this problem are not so numerous. They are the late Middle Paleolithic Eastern Micoquian and Mousterian industries of
Crimea and the northern Caucasus, and the
EUP industries along the middle Don River
and in the Crimea represented by the Streletskaya, Spitsynskaya and Gorodtsovskaya “cultures”, as well as the Krems-Dufour variant
of the Aurignacian. All of these coexisted
from about ca.36 000 to ca.28 000 BP.
From the point of view of interpleniglacial geography, all of them were found in
an ancient Don River basin, which includes
the Don’s Crimean and northern Caucasus
tributaries (Fig. 1). This geographical setting
was determined by Upper Pleistocene fluctu-

FIG. I

– Eastern Europe from about 36 000 to 28 000 BP.

THE CHRONOLOGICAL AND INDUSTRIAL VARIABILITY OF THE MIDDLE TO UPPER PALEOLITHIC TRANSITION IN EASTERN EUROPE

71

– Western Crimean Mousterian: Kabazi II, horizons II/1 (2, 4-6, 8), II/6 (1, 3, 7, 10), II/7 (9, 11), II/7AB (13-14), II/7C
(12). Points (1-2, 6-7); scrapers (3-4, 9-10, 14); blades, backed (5) and laterally retouched (11); cores (8, 12-13).
FIG. 2
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ations of the Black Sea. Even during periods of transgression, the sea basin was about 30 m
lower than at present (Alekseev et al., 1986). At the same time, the climatic conditions reconstructed for Crimea and the middle Don Valley were quite different. From about 36 000 to
28 000 BP, which corresponds with the Les Cottès and Arcy (Denekamp) interstadials and
intervening stadial, the Crimean foothills were covered by moderately cold forest-steppe and
steppe vegetations, while the Middle Don Valley was characterized by a zone of arctic-boreal
taiga forests (Malyasova and Spiridonova, 1982; Gerasimenko, 1999).

Western Crimean Mousterian
The chronology of the late Western Crimean Mousterian is based on a number of AMS
and ESR dates from Kabazi II, levels II/1A through II/7E (Fig. 2). According to pollen studies, these levels correspond with the climatic conditions of the Les Cottès interstadial and
the following stadial (Gerasimenko, 1999). Western Crimean Mousterian assemblages are
always superimposed on the Micoquian in the stratigraphic sequences of Crimean sites.
There is no evidence of any stratigraphic contemporaneity between the Western Crimean
Mousterian and EUP assemblages.
The Western Crimean Mousterian exhibits a complete absence of bifacial technology.
The primary flaking was based on blade production from single and opposed platform cores.
Some true blade cores were exploited volumetrically (Fig. 2, no. 8, 12-13), and crested blades
and core tablets were used for core shaping. Blades represent about 35% of all blanks in each
assemblage (Chabai, 1998a, 1998b).
The typological structure of the tool assemblages is as follows: points (about 20% of the
tool-kit), scrapers (60-70%) and denticulates (about 10%). Upper Paleolithic tool-types (Fig. 2,
no. 5) and notches are both uncommon. The simple sidescrapers (Fig. 2, no. 4), sometimes naturally backed (Fig. 2, no. 3, 10, 14), make up about 80% of the scrapers, while double sidescrapers (Fig. 2, no. 9) are rare. Point types are mainly leaf-shaped (Fig. 2, no. 2), semi-crescent (Fig.
2, no. 6-7), or obliquely retouched (Fig. 2, no.1).
Thus, the core reduction strategy could be characterized as being of Upper Paleolithic
mode, although hard hammer, while the typological structure of tool assemblages is clearly
Middle Paleolithic (Chabai, 2000a).
There are no known human remains associated with Western Crimean Mousterian
assemblages.

Eastern Micoquian
Based on a number of AMS and ESR dates, the late Eastern Micoquian in the Crimea
and the northern Caucasus lasted until about 28 000 to34 000 BP (Fig. 3). In the Siuren I
deposits, Micoquian tool-kits were found in the same levels with the Aurignacian (Demidenko et al., 1998). The mixture of Aurignacian and Micoquian assemblages at Siuren I,
Units H and G, was caused by alternating visits of Micoquian and Aurignacian inhabitants
on the same occupation surfaces (Demidenko, 2000). In the Buran-Kaya III stratigraphic
sequence, level B, with a Micoquian assemblage, clearly overlies the Upper Paleolithic
“Eastern Szeletian” industry of level C (Marks, 1998).
Technologically, the Eastern Micoquian industries are based on the plano-convex manner of bifacial tool production and parallel primitive and/or radial core reduction strategies.
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– Eastern Micoquian: Buran-Kaya III, level B (1-7), Mezmaiskaya, layer 2A-2 (8-10, 12, 14-15) and Matuzka, layer 4B (11,
13) (redrawn from Yamada, 1996 and Golovanova and Hoffecker, 2000). Points (1-3, 5, 7, 13); bifacial point (4); scrapers
(6, 9-12, 14-15); bifacial backed scraper (8).
FIG. 3
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Blades are uncommon. The tool-kits of these industries are characterized by similar types:
bifacial points and bifacial scrapers (5-20%), points (5-10%), simple sidescrapers (30-50%),
different types of convergent scrapers (20-40%). The points (Fig. 3, no. 1-3, 5, 7, 13-14) and
convergent scrapers (Fig. 3, no. 6, 9-12, 15) tend to be canted (off-axis) and have different kinds
of ventral thinning. The most common bifacial forms are leaf shaped points (Fig. 3, no. 4),
scrapers and naturally backed “knives” (Fig. 3, no. 8), resembling Prondnik and/or Klaussennishe types. Upper Paleolithic tool-types (endscrapers, burins, perforators, etc.) are very rare
and mostly atypical (Kolosov, 1983, 1986; Yamada, 1996; Golovanova and Hoffecker, 2000).
The Eastern Micoquian, both in the Crimea and the northern Caucasus, is associated
with Neandertals. Except for the problematic burial in Mezmaiskaya, layer 3 (Ovchinnikov
et al., 2000), the Neandertal remains all were found in a clear stratigraphic position; such
is the case with Mezmaiskaya, layer 2, and Zaskalnaya VI, layer IIIa (Kolosov, 1986; Smirnov
1991; Golovanova and Romanova, 1995; Golovanova and Hoffecker, 2000). The most recent
one is dated to ca.30-39 000 BP (Fig. 3).

Eastern Szeletian
Stratigraphically, the Eastern Szeletian at Buran-Kaya III, level C, lies below the Eastern
Micoquian assemblage of level B (Marks, 1998). Buran-Kaya III, level C, dates to ca.32 000 BP
(Fig. 4). There is no evidence for any reduction strategy other than bifacial (Marks, 1998).
Unlike the Eastern Micoquian, where only the plano-convex method of reduction was used,
the inhabitants of level C produced thin bifacial foliates in a bi-convex, Upper Paleolithic manner (Marks, 1998). The typological structure of the level C assemblage is characterized by bifacial foliates (Fig. 4, no. 2-3), endscrapers on laterally retouched flakes (Fig. 4, no. 1-4), retouched
pieces, and the most peculiar category of artifact — bifacially retouched trapezoid microliths
(Fig. 4, no. 8-15) (Marks, 1998; Marks and Monigal, 2000a, 2000b). In general terms, the
trapezoids are subdivided into two types: with straight base (Fig. 4, no. 8-10) and with concave
base (Fig. 4, no. 11-15) (Chabai, 2000b). In addition, a few clearly worked bones — “bone tubes”
(Fig. 4, no. 6-7) — were identified (Yanevich et al., 1997; d’Errico and Laroulandie, 2000).
No human remains were found in association with this Eastern Szeletian assemblage.

Streletskaya “culture”
The Streletskaya assemblages (Fig. 4) belong to the Kostenki Ancient Chronological
Group, which is dated to between 36 000 and 32 000 BP, and to the Kostenki Middle
Chronological Group, which is dated to between 32 000 and 27 000 BP (Sinitsyn et al., 1997).
There is some evidence for a stratigraphic correlation of Streletskaya and other Kostenki EUP
assemblages. Streletskaya assemblages always underlie Gorodtsovskaya and Aurignacian
assemblages. At Kostenki 12, the Streletskaya assemblages were found in layers III and Ia,
while the Gorodtsovskaya industry was identified in the uppermost layer I (Rogachev and
Anikovich, 1982c). At Kostenki 1, the Streletskaya assemblage was found in the lowermost
layer V, while an Aurignacian assemblage was found in layer III (Rogachev et al., 1982).
The technology of the Streletskaya industry was based on the production of thin
bifaces, biconvex in cross-section, and on cores with discoidal and parallel, non-volumetric
flaking surfaces (Rogachev and Anikovich, 1984; Bradley et al., 1995). The tool-kit consists
of bifacial triangular points with concave bases (Fig. 4, no. 17-21), bifacial triangular micro-

THE CHRONOLOGICAL AND INDUSTRIAL VARIABILITY OF THE MIDDLE TO UPPER PALEOLITHIC TRANSITION IN EASTERN EUROPE

75

FIG. 4 – “Eastern Szeletian” from Buran-Kaya III, level C (1-15) (redrawn from Marks, 1998). Streletskaya “culture” from
Kostenki 1, layer V (16-19, 22-23) and Kostenki 12, layer III (20) (redrawn from Rogachev and Anikovich, 1984). Endscrapers
(1, 4, 18-19, 22-23); bifacial leaf-shaped points (2-3); bifacial points with concave base (16-17, 21); bifacially retouched
trapezoids with straight (8-10) and concave (11-15) bases; core (5); fragment of bifacially retouched flint plaquette (20); bone
artifacts (6-7).
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points with concave bases (Fig. 4, no. 16), bifacial leaf-shaped points, bifacial “knives” with
a single retouched edge made on flint plaquettes (Fig. 4, no. 20), as well as endscrapers on
flakes with expanding retouched edges and thinned bases (Fig. 4, no. 18-19, 22-23). The
numbers of bifaces and endscrapers are approximately equal. Together, bifacial tools and
endscrapers account for about 60% of tools. Other tool-types, especially burins, are rare.
Also, there is a small Middle Paleolithic component: Mousterian points and sidescrapers
(Rogachev and Anikovich, 1982a, 1982b, 1982c). At the same time, according to E. Giria,
the so-called Middle Paleolithic bifacial tools are, in fact, unfinished thin triangular and foliate bifaces. That is, in this view, there was no Middle Paleolithic and/or transitional technology in the Streletskaya “culture” assemblages (Giria, 1999).
There are some parallels between the technology of bifacial tool production in the
Streletskaya “culture” assemblages and the Buran-Kaya III, level C, assemblage (Marks
and Monigal, 2000). Also, the technology of the Buran-Kaya trapezoids (Fig. 4, no. 8-15)
resembles to some extent the Streletskaya micropoints (Fig. 4, no. 16) (Chabai, 2000b).
There are no bone tools in Streletskaya “culture” assemblages, and no human remains
have been found in association with this “culture.”

Spitsynskaya “culture”
The Spitsynskaya assemblage occurs in the Kostenki Ancient Chronological Group,
36 000 to 32 000 BP (Sinitsyn et al., 1997). This assemblage was found at Kostenki 17, Layer
II (Boriskovski et al., 1982). The typological definition of Kostenki 12, Layer II, is not clear
(Rogachev and Anikovich, 1982c). If it is really associated with the Spitsynskaya “culture”,
it might be the only evidence of a stratigraphic correlation with the Streletskaya “culture”:
Kostenki 12, Layer II, is situated stratigraphically between the Streletskaya assemblages
found in Layers III and Ia.
The only technology recognized for the Spitsynskaya “culture” is the production of
blades based on the exploitation of parallel-“prismatic” single (Fig. 5, no. 13) and double platform cores with volumetric flaking surfaces.
The endscrapers (3-7% of the total tool number) are represented by ovoid pieces, made
on flakes with retouched edges (Fig. 5, no. 3-4), and by simple endscrapers on blades (Fig. 5,
no. 1-2). Burins are the main class of tools (about 48% of the tool-kit). There are burins on
oblique truncations (Fig. 5, no. 6, 8-9, 12), double opposed burins on oblique truncations or
“parallelograms” (Fig. 5, no. 5, 7), according to P. Boriskovski, dihedral burins (Fig. 5, no. 10)
and angle burins. The majority of burins were made on oblique truncations (Boriskovski et
al., 1982). There are some scaled pieces (about 5%) as well as a few non-geometric microliths
(four, about 1.2% of the tools, three of them backed microblades and/or bladelets). The rest
of the tools are represented by a few pointed blades and simple retouch flakes and blades.
Bone and ivory tools are characterized by awls made on hare or arctic fox humeri (Fig.
5, no. 21). Also, there are fragments of bone points and fragments of worked mammoth tusk
(Fig. 5, no. 22).
Personal adornments are represented by pendants made on arctic fox teeth, stone,
belemnite, shells, and fossil corals (Fig. 5, no. 14-19). According to S. A. Semenov, the
holes in the teeth and stone were made by drilling, but without any indication of a bow drill
(Boriskovski et al., 1982, p. 186).
The only human remain is a third left molar which is anatomically modern
(Boriskovski et al., 1982, p. 186).
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– Spitsynskaya “culture”: Kostenki 17, layer II (redrawn from Boriskovsky et al., 1982). Endscrapers (1-4); burins (5-12);
core (13); adornments made on shell (14), teeth (15-16) and stone (17-20); awl (21); worked mammoth tusk (22).
FIG. 5
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Gorodtsovskaya “culture”
The assemblages of the Gorodtsovskaya “culture” fall into the Kostenki Middle Chronological Group, which is dated to between about 32 000 and 27 000 BP (Fig. 6) (Sinitsyn et
al., 1997).
Primary flaking technology of both flakes and blades was based on unsystematic and
parallel cores. The latter usually exhibit a volumetric flaking surface. Bifacial tools are rare
and not standardized (Rogachev and Sinitsyn, 1982a, 1982b; Sinitsyn, 1996).
Endscrapers are the dominant class of tools (about 45%). The shapes of endscrapers
and their methods of elaboration vary considerably. In general, endscrapers have been subdivided into those with parallel edges (Fig. 6, no. 7-9), and those with expanding edges (Fig.
6, no. 2-6, 10), The endscrapers with expanding edges tend to be fan-shaped. The endscrapers with parallel edges were made on blades and elongated flakes, while the endscrapers with expanded edges were made on flakes. The most common type of endscrapers with parallel edges is a thick endscraper with edges modified by abrupt scalar retouch
(Fig. 6, no. 7-8). The most specific type is the fan-shaped endscraper, often with a pointed
base (Fig. 6, no. 2-4, 6) and different kinds of ventral thinning. Also, double endscrapers
with retouched lateral edges are common. According to A. N. Rogachev and A. A. Sinitsyn,
these are morphologically close to limaces (Fig. 6, no. 1), which are also present in the
Gorodtsovskaya assemblages. Scaled pieces are common (about 28%) and represented by
a relatively wide variety of shapes (Fig. 6, no. 12-19). Burins are rare (Rogachev and Sinitsyn, 1982a, 1982b; Sinitsyn, 1996).
Middle Paleolithic type tools (about 20%) include sidescrapers, transversal scrapers,
canted and double canted scrapers (Fig. 6, no. 21), convergent scrapers (Fig. 6, no. 11), points
(Fig. 6, no. 20, 25) and limaces (Fig. 6, no. 1). Convergent scrapers and points often exhibit
different kinds of ventral thinning (Fig. 6, no. 20). Bifacial tools are rare (Fig. 6, no. 22). At
the same time, A. Sinitsyn noted that Mousterian tools “have the same kind of retouch and
were made in the same way as other unquestionably Upper Paleolithic types of tools” (Sinitsyn, 1996, p. 283).
The bone and ivory tool assemblage is characterized by a striking variety of shapes:
“shovels” with nail-like heads made on mammoth long bones (Fig. 7, no. 7, 21-22); points
of different types, including needle-like ones (Fig. 7, no. 8-15). The shafts of the shovels (Fig.
7, no. 7), the bone points (Fig. 7, no. 12) and the bone tube fragments (Fig. 7, no. 17-19) were
decorated with complex bands of geometric incisions. Also, there are some bone retouchers (Fig. 7, no. 16) and “polishers” (Fig. 7, no. 20) (Rogachev and Sinitsyn, 1982a, 1982b;
Sinitsyn, 1996). Three types of pendants are known: decorated bird bones (Fig. 7, no. 6),
as well as stone and bone items (Fig. 7, no. 1-5) with drilled holes.
Two burials and one dwelling structure were found in association with the
Gorodtsovskaya “culture”: the burial at Kostenki 15 and, probably, that at Kostenki 14. At
Kostenki 15, the burial was in a dwelling area: a 6-7 year old boy was buried in a sitting position. Some bone and stone artifacts were associated with this burial (Rogachev and Sinitsyn, 1982). The burial at Kostenki 14 was found below layer III, but its association with the
layer III living floor is not clear. The burial contained a 25 year old male buried in a
‘writhing” position. Probably, he was tied. In spite of a number of speculations about its
racial type, both are clearly modern humans (Gerasimova, 1982).
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– Gorodtsovskaya “culture”: Kostenki 12, layer I (14-15); Kostenki 14, layer II (1-2, 4-12, 18, 21-25); Kostenki 15 (3, 13, 16-17, 19-20) (redrawn from Rogachev and Sinitsyn, 1982a, 1982b, and Rogachev and Anikovich, 1984). Limace (1); endscrapers
(2-10); scrapers (11, 21); scaled pieces (12-19); bifacial tool made on a scaled piece (22); points (20, 25); cores (23-24).
FIG. 6
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– Gorodtsovskaya “culture”, bone industry: Kostenki 14, layer II (1-20); Kostenki 15 (21-22) (after Rogachev and Sinitsyn,
1982a, 1982b); pendants (1-6); decorated handle with nail-like head (7); awls (8, 14); needles (9, 15); points (10, 13); decorated
point with zoomorphic head (12); retoucher (16); decorated bone pieces (17-19); “polisher” (20); “shovels” on long mammoth
bones with nail-like heads (21-22).
FIG. 7
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– Aurignacian: Siuren I, horizons H (1-3, 6-7,10-11), Gd (23), Gc1-Gc2 (4- 5, 8-9, 14, 22), Fb1-Fb2 (12-13, 15-21) and
Kostenki 1, layer III (24-38) (after Hahn, 1977). Krems points (1-5, 24, 26-28); Dufour microblades and bladelets (6-11, 29-32)
and pseudo-Dufour microblade (25); endscrapers, thick shouldered (12-13, 37), carinated (14, 21, 34), on flake with bilateral
retouch (23); carinated cores (16, 19); carinated burins (15, 17, 20, 33, 36); endscraper/carinated burin (18); blades with
Aurignacian retouch (22, 38); point made on a mammoth tusk fragment (35).
FIG. 8
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Aurignacian
The Crimean Aurignacian from Siuren I, units H, G and F, was identified as the
Krems-Dufour variant of Aurignacian (Demidenko et al., 1998). The determination of its
chronological position at Siuren I — 29 000 to 28 000 BP — is based on a series of AMS
dates (Fig. 8).
Technologically, the Siuren I Aurignacian assemblages are characterized by a pronounced bladelet and microblade component. Altogether, they comprise about 40-50% of
the total number of blanks. True blades account for <20%. The bladelets and microblades
are associated with carinated endscrapers, burins and cores (Fig. 8, no.16, 19), which dominate the core assemblage.
The Dufour (Fig. 8, 6-11) and pseudo-Dufour bladelets and microblades comprise
about half of the tool-kit. A few points of Krems type (Fig. 8, no. 1-5) were also identified.
The other characteristic types of Aurignacian tools were also found: retouched blades (Fig.
8, no. 22) , carinated endscrapers (Fig. 8, no. 14, 21) and burins (Fig. 8, no. 15, 17-18, 20),
thick nosed and thick shouldered (Fig. 8, no. 12-13) endscrapers. Bone points and awls, as
well as pendants on marine shells, are common in the Siuren I Aurignacian assemblages
(Demidenko et al., 1998).
Human remains are represented by a single molar from an anatomically modern
human (Bonch-Osmolowski, 1934).
The Aurignacian in the middle Don Valley at Kostienki 1, layer III, is dated to about
25 000 BP (Fig. 8). Placing it into the Kostenki Middle Chronological Group (Sinitsyn et al.,
1997) is more a reflection of traditional views on the regional chronology at KostenkiBorschevo than a reflection of its genuine age. In the Kostienki 1 stratigraphic sequence, the
Aurignacian assemblage is situated above the Streletskaya (layer V) industry.
The Aurignacian assemblage at Kostienki 1, layer III, is based on a microblade technology. The cores for these microblades account for about 50% of all cores. The most common tool-types are Dufour (Fig. 8, no. 29-32) and pseudo-Dufour microblades (Fig. 8, no. 27):
about 50% of the tool-kit. Also, a number of Krems points (Fig. 8, no. 24, 26-28) are known
from this assemblage. The endscrapers represent about 20% of the tool assemblage. One
third of them are thick, including carinated (Fig. 8, no. 34) and shouldered (Fig. 8, no. 37)
examples. Burins exceed 10% of all tools. The most common types of burins are on angle
and on truncation. Carinated burins (Fig. 8, no. 33, 36) are not numerous. There are a few
points on blades and a number of retouched flakes and blades, including one with “Aurignacian retouch” (Fig. 8, no. 38) (Hahn, 1977; Rogachev et al., 1982).
The bone and ivory tools include bone awls, points (Fig. 8, no. 35) and rods made on
mammoth tusk fragments. Fragments of bone points decorated with parallel scratches
were also found. Personal ornaments consist of perforated shells and fox teeth, as well as
rods decorated with transversal parallel incisions.
No human remains have been found in association with the Kostienki 1, layer III, Aurignacian.

Discussion
The earliest EUP assemblages in Eastern Europe are from the Streletskaya industry at
Kostenki 12, layer III, and the Spitsynskaya industry at Kostenki 17, layer II, dated to
ca.36 000 BP (Fig. 9). On the other hand, the latest evidence of a Middle Paleolithic pres-
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FIG. 9

– The chronology of eastern European late Middle and early Upper Paleolithic industries.

ence in the region is Buran-Kaya III, level B, dated to ca.28 000 BP (Fig. 9). In a broad sense,
the early Upper and late Middle Paleolithic industries coexisted in Eastern Europe from
about 36 000 to about 28 000 BP. Sensu strictu, the early Upper Paleolithic and late Middle Paleolithic coexisted in Crimea from about 32 000 to about 28 000 BP. This radiocarbon chronology is confirmed by the stratigraphic positions of the Eastern Micoquian and
Eastern Szeletian industries in the Buran-Kaya III sequence, as well as by the presence of
Micoquian tools in the Aurignacian assemblages of Siuren I. So, this period of overlap in
Eastern Europe lasts for about 8000 years. The end of this period was marked by appearance of the Gravettian in the Dniester and Don River valleys.
At the same time, there is no reliable evidence to suggest either generic links, or any
other kind of interaction, between all of the archaeological groups mentioned in this paper.
Thus, the Eastern European data demonstrate a parallel evolution of Late Middle and Early
Upper Paleolithic industries during, at least, eight thousand years.
The appearance of the Aurignacian in Eastern Europe was relatively late, that is, after
30 000 BP, and postdates the first manifestation of true early Upper Paleolithic industries
(Fig. 9). Thus, there is no sense in using an acculturation model for the interpretation of
the Middle to Upper Paleolithic transition in Eastern Europe.
The available data suggest that Neandertals were responsible for the late Middle Paleolithic industries of Eastern Europe until 28 000 BP. The appearance of anatomically modern humans is dated to about 36 000-32 000 BP, although based only upon a single tooth.
The first anatomically modern humans of Eastern Europe are not associated with the Aurignacian. They were the makers of specific Upper Paleolithic stone industries and worked
bone assemblages, such as the Spitsynskaya and Gorodtsovskaya “cultures” (Fig. 9). At the
same time, there are no reliable data to propose a core region for modern human dispersal
into Eastern Europe.
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The most ancient sites of Kostenki in the
context of the Initial Upper Paleolithic
of northern Eurasia
❚ ANDREI A. SINITSYN

The aim of the paper is to discuss the
taxonomic position of the assemblages from the
lowermost cultural layers of Markina gora
(Kostenki 14). The radiocarbon dates of 36-37 kyr
BP would seem to be the minimum age of the
assemblages recovered therein, because the
stratigraphic, palynological and paleomagnetic
evidence suggest an earlier chronology. The “Early
Upper Paleolithic” is a binomial system where one
component is represented by the cross-continental
Aurignacian and the other by a series of local
transitional cultures. However, the material under
consideration, together with the assemblage from
the cultural layer II of Kostenki 17 (Spitsynian),
does not fit into this model. They seem to
represent isolated phenomena, both without

ABSTRACT

ancestors or successors, and provide unusual
“advanced” elements of material culture: bone
tools in the first case, ornaments in the second.
Thus, and in accordance with the dating evidence,
it seems preferable to think of these assemblages
as a manifestation of a more ancient system of
relations than to try to force them into that
binomial system. These two assemblages would
thus belong in the “Initial Upper Paleolithic” of
Europe and the Near East or in its northern Asian
equivalent, the Kara-Bom “stratum”. The “Initial
Upper Paleolithic” as a cross-continental horizon
appears to be a real unit of the division of the
Upper Paleolithic into periods, given that its
composition and structural relationships differ
from the traditional “Early Upper Paleolithic”.

Introduction
The excavations of 1998-2001 at the site of Kostenki 14 (Markina gora) (Voronezh
region, Russia) provided evidence of new, previously unknown, archeological assemblages
of the most ancient stage of the Upper Paleolithic of eastern Europe.
Four cultural layers were identified under the chronological marker represented by the
volcanic ashes which separate the sites belonging to the chronological groups I (ancient) and
II (middle) of the Kostenki complex (Rogachev, 1957; Praslov and Rogachev, 1982). A cultural layer covered by deposits of volcanic ash was first discovered at Makina gora in 2000
(Sintsyn, 2003).
Comparative-analytic studies carried out in the 1980s indicated that the origin of the
Kostenki tephra is related to the catastrophic eruption of Campi Flegrei in Italy, with an estimated age of 35 kyr BP (Melekestsev et al., 1984). Until 2001, this was considered as a minimum age for the sites in chronological group I (Fig. 1). A date of 32 420/+440/-420 BP
(GrA-18053) for the cultural layer in the volcanic ash at Markina gora complicated the issue,
as the ashes of central Europe dated at 32 kyr BP are distinct from the Kostenki ones in
chemical structure and thought to be more recent (Pawlikowski, 1992). Three eruptions
identified in the Phlegrean Fields volcanic system dated to 32, 35, and 38 kyr BP (Lefèvre and
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Gillot, 1994; see also Mussi, 1999), are
possible sources for the Kostenki ash.
The ca.32 kyr BP result cited above conforms well to the general sequence of 50
absolute dates available for the eight cultural layers at Markina gora (Sinitsyn et
al., 2002; Haesaerts et al., 2002). An age
of ca.38 kyr BP would conform well with
the stratigraphic, palynological and paleomagnetic evidence (Spiridonova, 2002;
Gernik and Guskova, 2002). The discrepancy between the two possible
chronologies (long and short) for the
lower part of the site’s sequence is the
main problem affecting the current
study.

– Kostenki-Borshchevo area. Sites of chronological
group I (ancient) (33-40 kyr BP).
FIG. I

Markina gora (Kostenki 14), lower cultural layers
A separate paper (Sinitsyn, 2002) deals with the description of the series of cultural layers situated beneath the volcanic ash. A brief account is supplied below, and the radiocarbon dates for those layers (probably minimum ages only) are given in Table 1.
• Cultural layer IVa is contained in the paleosol deposits and is radiocarbon dated to
33-35 kyr BP. A huge concentration of horse bones (more than 50 individuals) in
association with a few lithic artifacts suggests primary butchering activities and an
interpretation of the place as a location where animals were slaughtered in the wake
of a collective hunt.
• A small number of bone fragments and stone artifacts were recovered in a level (“hs”
— horizon in the soil) contained in the 2 m thick stratified colluvial sediments
below the volcanic ashes paleosol. A paleomagnetic excursion identified with
Laschamp (i.e., perhaps as early as ca.44-46 kyr BP) was identified in this soil and
is one of the main arguments supporting a long chronology for the lower part of the
site’s sequence (Gernik and Guskova, 2002).
• A complete mammoth skeleton (“hm” — horizon of the mammoth) was also identified in this stratified colluvium. The absence of cultural remains in association with
the skeleton indicates that this is a paleontological context, not an archeological one.
• The lowermost cultural layers are represented by units “hh” (horizon of the hearth)
and IVb, which are currently interpreted, respectively, as the remains of an in situ settlement and as an accumulation of redeposited material in the bed of a small stream
running at the bottom of the slope.
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TABLE 1.

Chronometric results for the lower cultural layers of Markina gora (Kostenki 14)
(Sinitsyn et al., 2002a, 2002b; Haesaerts et al., 2003).
Layer

Result BP

Material

horizon in ashes

20 640/+170/-160 (GrA-18230)

bone

32 420/+440/-420 (GrA-18053)

charcoal

27 400±5500 (LE-5271)

bone

29 700±400 (GIN-8025)

bone

32 060±260 (OxA-9567)

charcoal

IVa

32 180/+450/-420 (GrA-13293)

charcoal

33 280/+650/-600 (GrN-22277)

charcoal

33 200/+510/-480 (GrA-13301)

charcoal

horizon in soil

20 890±280 (GrA-18231)

bone

34 550/+610/-560 (GrA-13297)

charcoal

IVb

32 600±280 (OxA-9568)

charcoal

horizon of hearth

35 280±330 (OxA-9569)

charcoal

34 940/+ 630/-590 (GrA-13302)

charcoal

36 040±250 (GrA-15957)

charcoal

36 540/+270/-260 (GrA-15961)

charcoal

35 330/+240/-230 (GrA-15958)

charcoal

35 870±250 (GrA-15962)

charcoal

36 320/+ 270/-260 (GrA-15956)

charcoal

36 010/+250/-240 (GrA-15965)

charcoal

37 240/+430/-400 (GrA-10948)

charcoal

34 300±2900 (UIC-749)

IRSL

44 900±3800 (UIC-748)

IRSL

In contrast with the overlying cultural layers, IVb provided a large artifact assemblage,
for the most part recovered in the natural cavities and the depression corresponding to the
bed of the ancient stream. Lithic technology is characterized by the production of middle
sized blades using the unipolar parallel method. The typological composition of the flint
inventory features a typical Upper Paleolithic tool-kit (endscrapers, burins, splintered
pieces) combined with bifacial, mainly oval tools with a convex-flat profile (Fig. 2).
An impressive bone assemblage — mattocks made on antler, bone, and mammoth tusk
(Fig. 3, no. 3-7) — is also present. The head of a female figurine made on mammoth tusk
(Fig. 3, no. 8) is the most ancient, well dated manifestation of sculptural art in the Paleolithic
of eastern Europe.
A pendant with two incised holes made on the shell of a Columbellidae of the tropical
group of sea gastropods (according to Prof. J. I. Starobogatov, ZIN RAS) (Fig. 3, no. 9) provides other kinds of information. Since the modern distribution of this mollusk is restricted
to the Mediterranean basin, we seem to have here important evidence of the connections
and, probably, of the origins of the population that used these shells as beads for necklaces.
The tooth of a modern human provides evidence pertaining to the anthropological
affinities of the makers of this assemblage. According to Prof. A. A. Zubov (IAE RAS), one
particular feature of its morphology — the presence of a deflective wrinkle — is diagnostic. This feature occurs in 70-80% of mongoloids but in only 5-6% of Europeans (and
mainly among Finns and Lapps).
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FIG. 2

– Kostenki 14 (Markina gora). Cultural layer IVb. Lithic assemblage.

In sum, both the lithic and the bone industries, as well as the ornaments from the lowermost cultural layers (IVb and the “horizon of the hearth”) seem to correspond to a new,
previously unknown cultural complex.

The wider Kostenki context
The earliest chronological group of the Kostenki model (group I) is not as well known
as the others because of the large depth at which the cultural layers are buried. With the
exception of Kostenki 6, all the occurrences are in sites with multiple layers where they correspond to the base of the succession. According to the stratigraphic, palynological and
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FIG. 3

– Kostenki 14 (Markina gora). 1-4, 7-9. cultural layer IVb; 5-6. “horizon of the hearth”.

radiocarbon evidence, this group is estimated to date to the time interval 33-37(>40) kyr BP
(Sinitsyn et al., 1997), although only 50% of the available dates actually fall inside the interval’s limits (Sinitsyn, 1999). The group is composed of ten sites: Kostenki 1 (layer V),
Kostenki 6, Kostenki 11 (layer V), Kostenki 12 (layers II and III), Kostenki 14 (layers IVa, “hs”,
IVb and “hh”) and Kostenki 17 (layer II) (Fig. 1).
Two cultural traditions coexist in chronological group I: the Streletskian (Fig. 4), represented by four sites; and the Spitsynian (Fig. 5), represented by a single occurrence, the
cultural layer II of Kostenki 17 (Spitsyn). The attribution to the Spitsynian of the assemblage
from cultural layer II of Kostenki 12 (Fig. 6), proposed by Anikovich (1992, 1999, 2000),
is probably correct but remains in question because of problems relating to the real affinity of the materials and to the homogeneity of the available collection.
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FIG. 4

– Streletskian. Kostenki 1 (cultural layer V). Lithic assemblage (from Boriskovski, 1984).

The inclusion of the Streletskian among the “Transitional” assemblages with bifacial
points is widely accepted, but the affiliation of the Spitsynian remains under discussion. J.
K. Kozĺowski (1986) attributed it to the Gravettian, and M. V. Anikovich (1992, 2000) to the
Aurignacian, but both attributions are questionable. In fact, that such disparate, if not
opposite attributions have been made is in itself evidence of the fragility of both. On the
basis of his method of dating through the characteristics of lithic inventories, the author of
the excavations at the site, P. I. Boriskovski (1963), placed the assemblage of layer II from
Kostenki 17 in a Magdalenian context (group V of his stadial scheme), and saw the collections from Kostenki 2, Kostenki 3, Mezin, etc., as its closest analogs. Without stratigraphic
and radiocarbon evidence, this affiliation could not be questioned but, on present evidence,
the Spitsynian appears to be a particular eastern European unit without direct analogs in
the European “Early Upper Paleolithic” epoch.

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

94

FIG. 5

– Spitsynian. Kostenki 17 (cultural layer II). Lithic assemblage, ornaments (from Boriskovski, 1963).

Two assemblages fall outside the Streletskian-Spitsynian binomial structure of the ancient
chronological group of Kostenki. These are the Aurignacian-Dufour from a cultural layer
capped by volcanic ash and the new, original assemblage from cultural layer IVb of Markina
gora. Thus, three models seem conceivable for the cultural configuration of this group:
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1) those two technocomplexes can be added as a third and a fourth component to the
binomial Streletskian-Spitsynian structure;
2) the assemblage from cultural layer IVb of Markina gora can be separated from the others in the group on the basis of the stratigraphic, palynological and paleomagnetic evidence suggesting that the lowermost cultural layers of Kostenki 14 are the earliest of all;
3) the binomial system can be modified through its division into two chronological subgroups; in this case, a more recent subgroup would be represented by the pair Aurignacian and local “Transitional” industry (Streletskian), and a more ancient subgroup
would be represented by the coexistence of two particular cultures, the Spitsynian and
the lowermost layers (IVb and “hh”) of Markina gora.

FIG. 6

– Kostenki 12 (cultural layer II). Lithic assemblage (from Anikovich, 2000).
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The principal purpose of determining the taxonomic affinities of any material is the
definition of its place in two systems of relations: the context of contemporary materials,
in order to identify its shared and unique features; and the context of chronological
sequences, in order to establish its position in a phyletic line of evolution. The starting
point in the problem of the taxonomic position of the lower cultural layers of Markina gora,
conceived as part of the more general problem of how to structure the ancient chronological group of Kostenki, must be its discussion it in the context of the European “Early
Upper Paleolithic”.

The “Early Upper Paleolithic”
The traditional view
According to the traditional view, the “Early Upper Paleolithic” (hereafter EUP), at least
as far as Europe and the Near East are concerned, has a binomial structure where the Aurignacian is always a component. In western Europe, we have the opposition AurignacianChâtelperronian, in northern Europe the opposition Aurignacian-Lincombian, in certain
areas of the northern Mediterranean the opposition Aurignacian-Uluzzian, in central Europe
the opposition Aurignacian-Szeletian. The most common opinion is that the Aurignacian is
intrusive and falls outside the aboriginal line of evolution. In contrast, the second, local component of these oppositions would be aboriginal, with both a local ancestor and a local
descendant, and would be the manifestation of the continuous flow of evolution of local Middle Paleolithic traditions. The formation of the Upper Paleolithic technocomplex is related
to the influence of this intrusive Aurignacian component, which would have played the role
of a catalyst in the process of leptolithization. At least in the case of the Châtelperronian phylum of Western Europe, Neandertals are seen as the carriers of local traditions and as a terminal point, an evolutionary dead-end “sapiented” by populations of modern physical type.
The transformation of culture and physical type are considered not as two aspects of a single process, but as two parallel phenomena, even if linked to a certain extent.
Two exceptions are admitted in this binary structure: in a narrow area of south Moravia,
the Bohunician industry is added to the Aurignacian-Szeletian opposition, traditional for
central Europe; and, in the also narrow area of the Negev desert, the “Initial Upper Paleolithic” industry of Boker Tachtit is added to the opposition Aurignacian-Ahmarian as a third
component. Practically all researchers dealing with this problem agree to the similarity
between these two industries and to the fact that both cultural traditions seem to lack continuation.
The Middle-to-Upper Paleolithic transition is a complex issue, as sets of separated but
associated aspects have to be dealt with, as pointed out in the 1970s and 1980s by P. Mellars (1973) and R. White (1982). Until recently, the examination of the transformation of cultural and physical evolution within the framework of the transition could only be based on
the evidence from Saint-Césaire, where a Neandertal skeleton was found in Châtelperronian cultural layer 8 (Lévêque, 1989), with a TL date of 36.3±2.7 kyr BP (Mercier and Valladas,
1996). Isolated Neanderthal teeth from the Grotte du Renne, at Arcy, and some other
Upper Paleolithic sites have also been used in support of the idea that Neandertals were the
carriers of the Châtelperronian cultural tradition.
On the other hand, new data gradually increased the number of sapiens carrying Mousterian traditions. Teeth of modern humans from the Mousterian layers of Abric Romani
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(Carbonell and Castro-Curel, 1992) and Rozhok 1 (coast of Azov sea) (Praslov, 1968), and
especially the burial from Taramsa 2 reliably dated by OSL to 55.5±3.7 ka (Vermeersch et al.,
1998) are added to the generally accepted Middle Paleolithic sapiens from Skhul and Qafzeh.
Even without considering the debatable remains from Djebel-Irhoud, Dar-es-Soltan, etc.
(Debénath, 2000), the number of modern human finds in Mousterian contexts now exceeds
the number of neandertaloid finds in Upper Paleolithic contexts.
The consequence of this situation is the recognition that the evolution of culture and
physical type are processes of a different nature, and that the problems related to their evolution/transformation have to be solved separately and by different methods. Their consideration as a single issue does not help in finding a solution to those problems. A series
of recent studies give an increasing role to behavioral, processual components both in cultural evolution and in the evaluation of the mental and motor capacities of humans in the
process of general evolution (Kaufman, 2001; McBrearty and Brooks, 2000; Marks et al.,
2001; Zilhão, 2001).

The current state of the problem
The revision was triggered by the recognition that certain tenets of the traditional
view had to be revised, given the unusual ancient dates for a set of sites spread across the
vast territory from the western Mediterranean to the Trans-Baikal area and the reconsideration of the criteria traditionally used in the cultural assignation of lithic assemblages, in
particular where the Aurignacian is concerned.
D’Errico et al. (1998) and Zilhão and d’Errico (1999, 2000) suggested a relatively
recent age for the Aurignacian component of the traditional binomial system of the EUP.
Even if clearly oriented towards the demonstration of a specific argument, their line of reasoning is rather convincing. The acceptance, at least where Europe is concerned, that no real
Aurignacian exists before ca.37 kyr BP, carries the implication that the Aurignacian must
be deprived of its traditional status of being the primary carrier of the leptolithization
process. Moreover, such an acceptance also deprives the binomial structure of the traditional
EUP of its status as the most ancient structure of organization of the Upper Paleolithic
world.

Consequences of the conceptual revision
There are no doubts that the traditional concept of the EUP as a binomial system valid
for the 36-27 kyr BP period totally corresponds to the available factual base, at least in Europe
and the Near East. A logical consequence of the deconstruction of the traditional view, however, is that an earlier stage of the Upper Paleolithic must be recognized, with different components and a distinct organization of the material. As a minimum, two components of this
stage appear to reflect the organizational structure of the Paleolithic world in that period:
the local units of Upper Paleolithic attribution (Châtelperronian, Uluzzian, Szeletian,
Streletskian) and the non-local Mousterian variants (at least where the opposition between
levallois and non-levallois, or bifacial and non-bifacial, are concerned).
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Proposing a new model
The empirical background: European and Near Eastern perspectives
The most obvious factual discrepancy with the binomial organization of the EUP is the
Bohunician industry (Valoch, 1976, 1986; Oliva, 1984, 1986; Svoboda, 1984; Svoboda and
Simán, 1989; Kozĺowski, 1996, 2001). It represents an extraordinary phenomenon in the
framework of the EUP, for at least the following reasons: 1) its extremely narrow temporal
and spatial distribution in the Drahany Plateau of southwest Moravia, although possibly
related contexts (Kacak rockshelter, Dzierzyslaw - lower layer, and Kulychivka - lower layer)
are known; 2) the fact that levallois and blade-levallois methods are the principal technological basis of the industry; 3) the absence of any connection with cultural entities of the
subsequent chronological stage; 4) the very wide range of analogs — from the Seclenian to
the Khormusan (Oliva, 1986) and from Kulychivka to the Abri Maras (Valoch, 1986) —
unusual for the Upper Paleolithic but typical for the Mousterian.
Emphasizing the absence of bifacial tools in the Near Eastern site, all European
researchers recognize the special place of the Bohunician in the range of analogs to the
assemblage from the lower layers of Boker-Tachtit (Negev desert, Israel) (Marks and Kaufman, 1983). As is the case with the Bohunician in a European context, the industry from
Boker-Tachtit chronologically and taxonomically falls out of the traditional binomial (Aurignacian and Ahmarian) structure of the Near Eastern EUP (Marks, 1983; Marks and Ferring,
1988; Bar-Yosef and Belfer-Cohen, 1988; Belfer-Cohen and Bar-Yosef, 1999), and remained
in relative isolation for a rather long time.
The situation has changed with the publication of the materials from Üçagızlı and
Kanal in southeast Turkey, which are comparable to the industry of Boker-Tachtit in both
their age (39 400±1200 BP — AA-27994 and 38 900±1100 BP — AA-27995) and their
techno-typological parameters (Kuhn et al., 1999). According to some particular features,
the assemblage from layer III.2 of Umm El Tlell (with dates of 34 530±750 BP — GifA-93216
and 36 000±2500 BP — GifA-932150) (Bourguignon, 1998) is possibly related to this phenomenon. It is important to note that these authors not only describe the materials outside
the traditional opposition Aurignacian-Ahmarian, they also designate them differently as
“Initial Upper Paleolithic”, in the first case, and “Intermediate Paleolithic” (Paléolithique
Intermédiaire), in the second.
The first of these terms has also been used to designate the assemblage from Nazlet
Khater 4, differentiated as a manifestation of an initial stage of the Upper Paleolithic of
Lower Egypt, with the purpose of emphasizing its particular taxonomic position in the evolution of local industries, without connections with either antecedent late Mousterian traditions or with Upper Paleolithic materials of the subsequent chronological period (Vermeersch, 1988; Vermeersch and Van Peer, 1988; Van Peer, 1998). The term “Initial Upper
Paleolithic” has also been used in relation to the Dabban industry (McBurney, 1967, 1977)
with an earlier radiocarbon age but with a similar taxonomic position in relation to local
Mousterian and Upper Paleolithic sequences.
The most complicated problem in using materials of the earliest Upper Paleolithic
assemblages of western Europe whose attribution to the Aurignacian has been questioned
is that they are published selectively and mostly in controversial papers. The only bases for
their evaluation are the points of view and judgments of the authors, sometimes ambiguous, sometimes contradictory. Taking into account the difference in points of view, the
same qualitative feature — that they all fall outside general evolutionary sequences —
^

(
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characterizes a number of assemblages of the earliest period of the Upper Paleolithic designated as “Proto-Aurignacian”, “Aurignacian 0”, “Archaic Aurignacian”, “Basal Aurignacian”, etc. Such terminological variability seems to be the consequence of the absence of
alternative explanatory models outside the Aurignacian-Châtelperronian opposition. In
practice, out of these two possibilities of classification, preference tends to be given to the
first, on the basis of the absence in the lithic assemblages of types that are specific of the
Châtelperronian phylum. Thus, negative evidence becomes the basis for the diagnosis.
Because of the high degree of variability of these industries (Demars, 1992; Leroyer and
Leroi-Gourhan, 1983; Djindjian, 1993), it is widely accepted that their inclusion in the
framework of one concept, and under a single name, is based solely on their chronology.
A similar situation pertains where the cultural affiliation of a number of assemblages
of central and eastern Europe is concerned (Amirkhanov et al., 1993; Anikovich, 1992;
Cohen and Stepanchuk, 1999, 2000, 2001; Hoffecker, 1988, 1999; Kozĺowski, 1988, 1996,
2000; Soffer, 1989). Such is the case, in particular, with Bacho Kiro (XI) (Kozĺowski, 1979,
1982, 1999), Temnata (IV) (Kozĺowski, 1999), Korolevo 1 (Ia), Korolevo 2(II) (Gladilin,
1989; Gladilin and Demidenko, 1989), Kulychivka (Savich, 1975; Ivanova and Rengarten,
1975; Cohen and Stepanchuk, 2000, 2001), and Buran-Kaya III (C) (Marks, 1998).

The empirical background: northern Asian perspectives
The basic reason to extend to northern Asia the scope of the problem of the organization of the earliest Upper Paleolithic is the identification of a number of sites with unexpected ancient radiocarbon dates, first of all the sequence at Kara-Bom, in the Altai (Goebel
et al., 1993; Escutenaire, 1994; Lisitsyn and Svezhentsev, 1997). Recent reviews of the evidence (Derevianko, 2001; Otte and Derevianko, 1996, 2001; Otte and Kozĺowski, 2001) have
shown how complex and complicated is the issue of the Middle to Upper Paleolithic transition, or transformation, in northern Asia, and indicate a certain convergence of opinions.
For the aim of the present paper, the particular structural unit known as the “Kara-Bom
layer” (Derevianko et al., 1998; Derevianko and Markin, 1999; Derevianko et al., 1998,
1999) is of special importance. These materials have attracted attention since their first publication (Okladnikov, 1983) because of their similarity with the Bohunician, especially in connection with the bifacial tools, a rare type in the Siberian Upper Paleolithic (Abramova,
1995). Although such tools are not mentioned in subsequent publications, which only used
materials with a secure stratigraphic position, the analogy with the Bohunician was confirmed and extended to Boker-Tachtit.
The concept of “layer” (I prefer “stratum” — Sinitsyn, 2000) is widely used to refer to
a particular level of similarity for a contemporary (in a general sense) but variable group of
the most ancient Upper Paleolithic sites of Siberia. At first, this concept was advanced to designate a group of materials of the Pre-Baikal area under the name “Makarovo horizon”
(Aksenov et al., 1987). Later, it was defined as “an inter-regional archeological-stratigraphic
association of industrial complexes, distinct in their cultural affiliations, but contemporaneous and sharing essentially common technical characteristics” (Derevianko et al., 1998:
p. 111). The heuristic value of this concept is quite high, as it simply reflects the same level
of affinity between materials manifested in a number of assemblages of the most ancient
Upper Paleolithic sites of Europe, Near East and northern Africa.
A number of sites are incorporated in the Kara-Bom “stratum” by the authors of the
concept: Kara-Tenesh (layer 3), Ust’-Karakol, Denisova cave (layers 13-18), Maloiamantskaia
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– Sites of the proposed IUP “stratum” (based on the “Kara-Bom stratum”, according to Derevianko et al., 1998, with
modifications and additions): 1. Bohunice; 2. Kulychivka; 3. Korolevo; 4.Temnata; 5. Bacho Kiro; 6. Haua Fteah; 7. Taramsa;
8. Nazlet Khater; 9. Üçagızlı; 10. Boker Tachtit; 11. Altai group (Strashnaya; Denisova; Ust’ Karakol; Ust’ Kanskaya; Kara
Bom); 12. Malaya Syia; 13. Ust’ Kova; 14. Makarovo; 15. Arembovskogo site; 16. Kamenka; 17. Tolbaga; 18. Podzvonkaya; 19.
Kostenki.
(

FIG. 7

cave, Malaya Syia (lower layer), Ust’-Kova, Voennyi Hospital, Makarovo IV. And, in the
Trans-Baikal region: Varvarina gora, Kamenka (complex A), Tolbaga, Sukhotino, Sannyi Mys
(levels 4-7) (Derevianko et al., 1998) (Fig. 7).

The logical background
The situation arising from this revision of the structure of the European EUP and its
logical implications can be summarized as follows:
1) There is a rather numerous group of materials falling outside the traditional binomial system of the EUP stage.
2) There are two possible solutions for this situation: adding a third component to this
binomial system, or separating them as a different system of relations; the second
seems preferable, since it adjusts better to the empirical evidence, especially where
their chronology is concerned.
3) The chronological position of the sites in this group suggests the proposition that
they define a more ancient stage of the Upper Paleolithic, anterior to the EUP, with an
upper limit at ca.36-37 kyr BP and an unknown lower limit.
4) In Europe and the Near East, the taxonomic position of these industries, with bladelevallois and blade technology and reduced Upper Paleolithic tool-kits, is defined inside
a complex system, in association with non-local Mousterian variants and local
sequences of “Transitional” industries (Châtelperronian/Uluzzian in the west and an
ensemble of cultures with bifacial tools in the east); in northern Asia, they correspond
to a separate “stratum” of diverse assemblages, intermediate between the Middle and
the Upper Paleolithic.
5) Differences in the attribution of concrete assemblages to one or another period may
or may not be coincidental with their real chronological position, as is the case with the
different Mousterian complexes; the final forms of manifestation of an earlier system
can be contemporaneous with the first manifestation of the initial forms of a later stage.
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6) Most of the materials involved in this debate seem to correspond to a final manifestation of a system of relations whose early phases were probably fixed by the phenomenon known in global cultural evolution as “running ahead” (Vishniatsky, 1994)
and whose beginnings are manifested in such isolated points as the Seclenian (Tuffreau, 1990; Revillon, 1993) and Rosh ein Mor (Marks et al., 2001), dated to more than
100 kyr BP.

Designation
As the materials under discussion have only recently been released to a scientific audience, no accepted designation exists for them, even if such notions as “Initial UP”, “Transitional UP”, less often “Intermediate UP”, have been used (Broglio, 1996). The concept of
“stratum” seems to be optimal for Siberian archeology, but does not totally apply to the European context, where a very similar phenomenon comprehends the coexistence of sites of
both Upper Paleolithic and Mousterian affiliation in the same broad chronological interval.
The most appropriate position in this situation seems to be using “Initial UP” for the
set of assemblages that, at an empirical level, are defined by its Upper Paleolithic affiliation
and, at a logical level, are defined by lacking both ancestors and successors. Although the
problems of designation cannot be solved in a declarative manner, it seems to be most convenient that this concept is used, in association with traditional Mousterian variants and
“Transitional” industries, for the constitution of a trinomial system of Levallois-leptolithic
processes between pure Mousterian and pure Upper Paleolithic epochs.

The Initial Upper Paleolithic. Kostenki perspectives. Conclusion
The problem of the taxonomic position of the new materials from the lowermost cultural layers of Kostenki 14 is determined by their age (the uppermost limit of which is estimated by radiocarbon to be of ca.36-37 kyr BP, the lower limit being unknown) and by the
context in which they can be comprehended and analyzed.
Considered in a wide Eurasian context, the structure of the more ancient group of
Kostenki, can be conceived under the three variants discussed above. At present, the most
preferable, seems to be the third (i.e., the recognition that they belong to an “Initial Upper
Paleolithic” stage earlier than the traditionally-defined “Early Upper Paleolithic”). The arguments in favor of this solution are the following:
• The assemblages from the lower cultural layers of Kostenki 17 and Kostenki 14 have
no analogs among known European industries of the EUP stage.
• After the discovery of an Aurignacian-Dufour assemblage covered by volcanic ash,
the traditional binomial EUP structure may be recognized in the Kostenki area as the
opposition between Aurignacian and Streletskian.
• From the two possible variants for the taxonomy of Kostenki 17 (layer II) and
Kostenki 14 (layer IVb) — to be incorporated in the binomial system of the EUP as
supplementary components, or to be separated as a more ancient system — the second is preferable, since it conforms better with the chronological evidence.
• Given their techno-typological features, these must be considered as two different
industries; however, they share, as the basis of their joint consideration as part of a
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separate stage, the fact that both fall outside all known cultural sequences, which
aligns them with the Eurasian IUP.
• Both assemblages have no recognized predecessors in a more ancient stage nor do
they have successors in more recent stages; like all IUP industries, they seem to represent independent, isolated events.
• Both assemblages include components that, at such an early time, are unexpectedly
“advanced” — ornaments at Spitsyn, and bone tools at Markina gora.
The IUP seems to be a real taxonomic unit of the Eurasian Paleolithic, chronologically
more ancient than the traditional European and Near Eastern EUP, with its binomial composition. In Europe, it appears to be part of a trinomial system together with non-local Middle Paleolithic variants and local “Transitional” industries. In northern Asia, it seems to be
an independent, internally diverse but indivisible “stratum” of materials between the Middle and the Upper Paleolithic.
The model proposed here is no more than a hypothetical construction, and differs from
that presented in 1999 (Sinitsyn, 2000), when the cultural layer covered by volcanic ashes was
still unknown. There is no doubt that new findings will make further modification necessary.
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K.; LAVILLE, H.; GINTER, B., eds. - Excavations in Karlukovo Karst Area, Bulgaria. Stratigraphy and environment.
Archaeology of gravettian layers. Kraków: Jagiellonian University Press, vol. 1, pt. 1, p. 89-97.
PRASLOV, N. D. (1968) - Lower Paleolithic of North Eastern coast of Azov sea and lower Don basin. MIA. Leningrad. (in Russian).
PRASLOV, N. D.; ROGACHEV A. N., eds. (1982) - Paleolithic of the Kostenki-Borshevo area on the river Don. 1879-1979. Results
of field investigations. Leningrad (in Russian).
RÉVILLON, S. (1993) - Question typologique à propos des industries laminaires du Paléolithique moyen de Seclin (Nord) et de
Saint-Germain-des-Vaux / Port-Racine (Manche): lames levallois ou lames non-levallois? Bulletin de la Société Préhistorique
Française. Paris. 90:4, p. 269-273.
ROGACHEV, A. N. (1997) - Multilayer sites of Kostenki-Borshchevo area on Don and the problem of cultural evolution on
Russian plain in the Paleolithic epoch. MIA. Moscow-Leningrad. 59, p. 9-134 (in Russian).
SAVICH, V. P. (1975) - Upper Paleolithic populations of North-Western Volyn. Kiev (in Ukrainian).
SINITSYN, A. A. (1999) - Chronological problems of the Paleolithic of Kostenki-Borschevo area: geological, palynological and
14
C perspectives. In EVIN, J.; OBERLIN, Ch.; DAUGAS, J. P. ; SALLES, J. F., eds. - 14C et Archéologie. 3eme Congrès
International (Lyon, 1998). Lyon: Memoires SPF, 27; Supplément 1999 de la Revue d’Archéometrie, p. 143-150.
SINITSYN, A. A. (2000) - Lower cultural layers of Kostenki 14 (Markina gora) in relation to problems of the most Early Upper
Paleolithic. Stratum plus. Kishinev. 1 p. 125-146 (in Russian).

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

106

SINITSYN, A. A. (2002) - Earliest Upper Palaeolithic Layers at Kostenki 14 (Markina gora) (Preliminary results of the 19982001 excavations). XIV Congress of UISPP.
SINITSYN, A. A.; HAESAERTS, P. ; DAMBLON, F.; VAN DER PLICHT, J.; FORMAN, S. L. (2002a) - New absolute dates in
radiocarbon sequences of Kostenki 14 (Markina gora). In SINITSYN, A. A.; SERGIN, V. Ya; HOFFECKER, J. F., eds. Trends in the evolution of the East European Palaeolithic. Kostenki in the context of the Palaeolithic of Eurasia. Saint-Petersburg:
ser. Research, 1, p. 250-254 (in Russian).
SINITSYN, A. A.; OTTE, M.; HEDGES, R. E. M. (2002b) - New AMS radiocarbon dates: Oxford series (brief communication).
In SINITSYN, A. A.; SERGIN, V. Ya; HOFFECKER, J. F., eds. - Trends in the evolution of the East European Palaeolithic.
Kostenki in the context of the Palaeolithic of Eurasia. Saint-Petersburg: ser. Research, 1, p. 255.
SINITSYN, A. A.; PRASLOV, N. D.; SVEZHENTSEV, Yu. S.; SULERZHITSKIY L. D. (1997) - Radiocarbon chronology of the
Upper Paleolithic of Eastern Europe. In SINITSYN, A. A.; PRASLOV, N. D., eds. - Radiocarbon Chronology of the Paleolithic
of Eastern Europe and Northern Asia. Problems and perspectives. St. Petersburg, p. 21-66 (in Russian).
SOFFER, O. (1989) - The Middle to Upper Paleolithic Transition on the Russian Plain. In MELLARS, P.; STRINGER, Ch., eds.
- The Human Revolution. Behavioral and Biocultural Perspectives on the Origins of Modern Humans. Edinburgh: Edinburgh
University Press, p. 715-742.
SPIRIDONOVA, E. A. (2002) - Palynologic studies of the chronology for stratigraphic sequence at the site Kostenki 14 (Markina
gora). In SINITSYN, A. A.; SERGIN, V. Ya; HOFFECKER, J. F., eds. - Trends in the evolution of the East European Palaeolithic.
Kostenki in the context of the Palaeolithic of Eurasia. Saint-Petersburg: ser. Research, 1, p. 237-246 (in Russian).
SVOBODA, J. (1984) - Cadre chronologique et tendances évolutives du Paléolithique tchécoslovaque. Essai de synthèse.
L’Anthropologie. Paris. 88: 2, p. 169-192.
SVOBODA, J.; SIMÁN, K. (1989) - The Middle-Upper Palaeolithic Transition in Southeastern Central Europe (Czechoslovakia
and Hungary). Journal of World Prehistory. New York. 3:3, p. 283-322.
TUFFREAU, A. (1990) - Le Paléolithique moyen récent dans le Nord de la France. In FARIZY, C., ed. - Paléolithique moyen
récent et Paléolithique supérieur ancien en Europe. Colloque international de Nemours, 1988 (Nemours: Mémoires du Musée
de Préhistoire d’Ile-de-France, 3), p. 159-165.

^

VALOCH, K. (1976) - Die altsteinzeitliche Fundstelle in Brno-Bohunice. Studie Archeologického Ústavu CSAV
v Brne,
^
^ roc. IV,
sv. 1. Praha.
VALOCH, K. (1986) - Stone industries of the Middle/Upper Palaeolithic transition. The Pleistocene perspective, vol.1. The
World Archaeological Congress. Southampton and London.
VALOCH, K. (1989) - The Early Upper Palaeolithic in the Eastern part of Central Europe. Anthropologie. Brno. 27:2/3, p. 89-91.
VAN PEER, P. (1998) - The Nile Corridor and the Out-of-Africa Model. The Neanderthal problem and the evolution of human
behavior. Special issue of Current Anthropology. Chicago. 39, supplement, p. 115-140.
VERMEERSCH, P. M. (1988) - The transition from the Middle to the Upper Paleolithic in the Egyptian Nile valley. L’Homme de
Néandertal, vol. 8. La Mutation. Liège: Université (Etudes et Recherches Archéologiques de l’Université de Liège), p. 241-249.
VERMEERSCH, P. M.; PAULISSEN, E.; GIJSELINS, G.; OTTE, M.; THOMA, A.; CHARLIER, Ch. (1984) - Une mine de silex
et un squelette du Paléolithique supérieur ancien à Nazlet Khater, Haute-Égypte. L’Anthropologie. Paris. 88:2, p. 231-244.
VERMEERSCH, P. M.; PAULISSEN, E.; STOKES, S.; CHARLIER, C.; VAN PEER, P. ; STRINGER, C.; LINDSAY, W. (1998) A Middle Paleolithic burial of a modern human at Taramsa Hill, Egypt. Antiquity. Cambridge. 72:277, p. 475-484.
VERMEERSCH, P. ; VAN PEER, P. (1988) - The Early Upper Paleolithic in Egypt. In HOFFECKER, J. F.; WOLF, C. A., eds. The Early Upper Paleolithic. Evidence from Europe and the near East. Oxford: BAR. International Series, 437, p. 1-22
VISHNIATSKY, L. B. (1994) - “Running ahead of time” in the development of Paleolithic industries. Antiquity. Cambridge.
68:258, p. 134-140.
WHITE, R. (1982) - Rethinking the Middle/Upper Paleolithic transition. Current Anthropology. Chicago. 23:2, p. 169-192.
ZILHÃO, J. (2001) - Anatomically archaic, behaviorally modern: the last Neanderthals and their destiny. Amsterdam:
Drieëntwintigste Kroon-Voordracht gehouden voor de Stichting Nederlands Museum voor Anthropologie en Praehisorie.
ZILHÃO, J.; D’ERRICO, F. (1999) - The chronology and taphonomy of the earliest aurignacian and its implications for the
understanding of Neandertal extinction. Journal of World Prehistory. New York. 13:1, p. 1-68.
ZILHÃO, J.; D’ERRICO, F. (2000) - La nouvelle “bataille aurignacienne”. Une révision critique de la chronologie du
Châtelperronien et de l’Aurignacien ancien. L’Anthropologie. Paris. 104:1, p. 17-50.

THE MOST ANCIENT SITES OF KOSTENKI IN THE CONTEXT OF THE INITIAL UPPER PALEOLITHIC OF NORTHERN EURASIA

107

Mamontovaya Kurya: an enigmatic,
nearly 40 000 years old Paleolithic site
in the Russian Arctic
❚ JOHN INGE SVENDSEN ❚ PAVEL PAVLOV

This article presents updated
documentation of results from geoarcheological
investigations at Mamontovaya Kurya,
a Paleolithic site situated in the European part
of the Russian Arctic. At this site artifacts and
animal bones have been uncovered from strata
covered by more than 12 m of alluvial and
aeolian sediments. The most important find is
a mammoth tusk that is decorated with a large
number of human-made marks that presumably
were made with an artistic or symbolic meaning.

ABSTRACT

Radiocarbon and optically stimulated
luminescence (OSL) dates indicate that the
human occupation took place 35-40 000 years
ago when the artifacts and bones slumped into
the former Usa river and were permanently
incorporated in channel alluvium. This is the
oldest documented evidence for human presence
at this high latitude and raises the question
whether the first pioneers who lived in these
northern landscapes were Neandertals or fully
developed modern humans.

Introduction
There is a need to fill in the gap in the
archeological record from high latitudes to
increase our understanding of early human
colonization and adaptation to the arctic
environment. Until recently it was a common opinion that the Eurasian Arctic was
not occupied by humans until the final
stage of the last Ice Age some 13-14 000
years ago (Hoffecker et al., 1993; Powers,
1996). However, the discovery of the Paleolithic site Mamontovaya Kurya in the Russian Arctic implies that this view should be
reconsidered (Pavlov et al., 2001). This site,
radiocarbon dated to 35-40 000 years BP, is
believed to represent the oldest reported evidence of human occupation in the Arctic. In
addition to a handful of stone artifacts, an
important find was a mammoth tusk with
a series of regular marks which were
inscribed by humans. In this paper we present an updated documentation of the

– Map showing the location of the Paleolithic sites
Mamontovaya Kurya and Byzovaya in the Russian Arctic.
The area within which Neandertal remains have been
found is indicated with a dotted line (Ovchinnikov et al.,
2000). Notice that most of the Russian Arctic remained ice
free during the Last Glacial Maximum (LGM) around
20-18 000 BP (Svendsen et al., 1999). The location of
a few radiocarbon-dated European sites with skeletal
remains of late Neandertals and early modern humans
are plotted (Bar-Yosef, 1998; Smith et al., 1999; Sinitsyn
and Praslov, 1997). Young sites with Neandertal remains:
Zafarraya (33 000 BP), Spain; Arcy-sur-Cure (34 000 BP),
France; Mezmaiskaya (29 000 BP), Russia; Vindija
(28 000 BP), Croatia. Sites with remains of modern
humans: Kent’s Cavern (31 000 BP), U.K; Vogelherd
(32 000 BP), Germany; Kostenki (30 000 BP), Russia;
Qafzeh (90 000 BP), Israel.
FIG. I

MAMONTOVAYA KURYA: AN ENIGMATIC, NEARLY 40 000 YEARS OLD PALEOLITHIC SITE IN THE RUSSIAN ARCTIC

109

FIG. 2 – Photograph showing the find-bearing
strata (I) near the base of the exposed
sediments at Mamontovaya Kurya. The
brownish layers with bones and artifacts are
covered by younger alluvial (II and III) and
aeolian deposits (IV and V).

geoarcheological investigations at Mamontovaya
Kurya.
Mamontovaya Kurya, which translated into English means “the mammoth curve”, is located on the
southern bank of the Usa river (66034’N; 62025’E),
close to the western foothills of the Polar Urals (Fig. 1).
The riverbed at this site has long been known as a
place for finding mammoth tusks and bones. The
finds were made along the outer bend of the river,
which cuts more than 10 m into Quaternary sediments. In order to clarify the context of the reported
bones and to find out if they could be related to
human activities, archeological and geological field
investigations were carried out during the course of
four summer seasons in 1992, 1994, 1996, and
1997. We also revisited the site during the summer of
the year 2000 to collect additional samples from the
exposed section. The excavated field, which covers
an area of 48 m2, is located on the narrow erosional
slope of the river bank (Fig. 2). In addition to some
profile sections along the river bluff several pits were
dug on the adjacent terrace in order to study the covering sediments.

Sediment stratigraphy
A vertical sequence of about 12 m was exposed along the frontal escarpment of the river
terrace (Fig. 3). The studied sediment section was divided into five major stratigraphic formations, labeled I toV from oldest to the youngest. These include a sequence of alluvial sediments (I-III) covered by mostly aeolian sediments (IV and V). The lowermost sediment that
was exposed at Mamontovaya Kurya is a laminated sand that was reached only during the
1994 season when the water level in the river was exceptionally low (Fig. 4). However, only
some 10-20 cm of the laminated
sand was exposed and it is unclear
whether this sand forms part of
the find-bearing strata above (unit
I) or if it belongs to an older stratigraphic unit. It should also be
– The excavated sediment section at
Mamontovaya Kurya. The artifacts and bones
were uncovered from the river channel
deposits near the base of the exposure.
Radiocarbon and optically stimulated
luminescence (OSL) dates from the various
layers are indicated (Table 1). Note that the
radiocarbon dates are given in 14C years BP
whereas the OSL dates are in principal
calendar years before the present.
FIG. 3
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mentioned that the profile sections along the
erosional slope are relatively small and for this
reason the inferred lateral
extension and geometry
of the various layers are
subject to some uncertainty. A description of
each formation is given
below starting with the
basal layers.
– Sediment profile showing the basal layers at Mamontovaya Kurya. The profile
is parallel (N-S) with the river. Same legend as in Fig. 3. Radiocarbon dates (in red)
and optically stimulated luminescence (OSL) dates (in black) from the various layers
are indicated (Table 1). See legend to Fig. 3.
FIG. 4

Alluvial sediments (units I-III)
Unit I
This is an up to 1.4 m thick sediment sequence that mainly consists of trough crossbedded sand and gravel (Figs. 2-4). The base of this unit is marked by a thin band of pebbles forming a nearly horizontal boundary interpreted as an erosional lag. The individual
trough-shaped sets are typically 0.2-0.4 m thick, 2-5 m wide and generally they are more
than 7-8 m long. We interpret this unit as a river channel deposit. The cross-bedded strata
reflect a consistent paleo-current direction towards due west, i.e. in approximately the same
direction of flow as the present river. In the lower part of unit I there is a distinct band of
reddish brown, ferruginous concretions (hard pan) which could be traced as a nearly horizontal boundary along the section. Below this level there are places with silty and gravelly
lenses and clasts which seem to be inter-bedded with the cross-bedded strata above. The size
of the inter-fingering lenses is highly variable, but typically they are less than a meter long
and up to a few decimeters thick. Palynological investigations revealed that the silt, which
contains plenty of terrestrial plant macro fossils, is a water-laid sediment. Probably they are
lumps of redeposited alluvial silt that slumped into the river channel and were subsequently incorporated in the crossbedded strata. The artifacts as well as the bones were
found throughout unit I, but with a clear concentration near the lower boundary. Some of
the bones were encapsulated with silt and were found in association with the sediment
lenses described above. Others were recovered from within the cross-bedded gravel and sand
troughs.

Unit II
This unit consists of a 1,5-2,0 m thick sequence of long, cross-bedded dunes of
medium-coarse grained sand (Figs. 2-4). The trough sets, that have a maximum thickness
of about 1.0-1.2 m, are typically a few meters wide and more than 10 m long. The foresets,
which dip up to 34 degrees towards due west, are slightly concave upwards with tangential
lower contacts. No bones and artifacts were found within this unit, which is interpreted as
sand bars that were deposited in a relatively deep (6-7 m) river.
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Unit III
This is a 3.7 m thick sequence that consists predominantly of cross-laminated mud
inter-bedded with a few horizontally laminated silt and sand layers. Ten separate layers have
been recognized, ranging in thickness from 5 cm to more than a meter. Most of the layers
reveal climbing ripple cross-lamination. The thickness of the individual sets is typically 56 cm. The angle of climb is typically 20-30 degrees and the cross-lamination reflects a consistent depositional direction towards the west, i.e. in the same direction as the underlying
units. The mud, which has a bluish gray color when freshly exposed, contains a lot of
organic material, including the remains of terrestrial herbs and mosses. Like the underlying sediments, we interpret this unit as an alluvial deposit. Possibly it forms part of a point
bar sequence together with the crossbedded sand below.

Aeolian sediments (units IV-V)
Unit IV
Resting on the alluvial sediments is a flat bedded formation dominated by silt and fine
sands (Fig. 3). The lower 4 m of the formation were exposed along the frontal cliff, but from
lateral correlation it is assumed that the maximum thickness is as much as 10 m. However,
the upper 5 m have only been studied by digging small test pits and therefore have not been
described in detail. There is no sharp boundary between units III and IV and, apparently, the
latter unit is conformably overlying the alluvial sediments described above. Along the lower
boundary there are frequent soft sediment deformation structures attributed to water escape
mechanisms. The lower 40 cm consists of a brownish, horizontally laminated fine sand.
Upwards the fine sand grades into a brownish gray, sandy silt. A vague, wavy stratification
was recognized from the occurrence of some rusty laminae. The strata are gently sloping
towards the NW, i.e. oblique towards the present river bank. Inter-bedded in the silt sequence
are three horizons with small desiccation cracks and/or small frost cracks. Some of the sand
lenses are heavily deformed, probably as a result of cryoturbation. Higher up along the
frontal cliff, the horizontal bedding disappears and the sediments become distinctly mottled.
It is believed that these changes are a result of soil forming processes. We interpret this unit
as an aeolian deposit that blankets the underlying alluvial deposits.

Unit V
This formation, which is 1.5-2.0 m thick, is the uppermost unit along the exposed section.
The lower part (0.5 m) consists of banded/laminated silt interbedded with some thin (1-3 cm)
and distinct layers of sand. We believe this stratification is due to running water and that the
terrace along the escarpment formed as a result of fluvial incision. Above the stratified sequence
follows a brownish grey, nearly massive sandy silt. The sediment cover, which is capped by a thin
peat, is most likely of aeolian origin and subsequently affected by soil formation processes.

The archeological and paleontological finds
As described above, all finds were uncovered from the cross-bedded gravel and sand
of unit I. The finds were scattered all over the 48 m2 excavated area without any conspicuous concentrations. However, most of the finds were made near the base of the excavation.
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Note that the sediment masses were not sifted through sieves during the excavations and
it is therefore possible that small bones and artifacts escaped our attention.

Mammoth tusk with incision marks
The most important find was a mammoth tusk that exhibits a series of distinct incision
marks (Fig. 5). The marks, which are 1-2 mm deep, appear as rows with densely spaced, 0.51 cm long indentations crosswise along the tusk. Microscope analysis reveals that the indentations are chopping marks that were caused by a sharp stone edge, evidently the work of
humans. Our impression is that the marks were not inflicted by chance while using the tusk
as support for chopping meat or some other processing work. Instead, the marks seem to
be organized in rows along all sides of the tusk following a regular and repeatable pattern.
We believe they were made intentionally with an artistic or symbolic meaning.

– Photograph of the mammoth tusk from Mamontovaya Kurya. The marks appear to have been inflicted by a sharp stone
tool. Note that few marks cross each other.
FIG. 5

Stone artifacts
In addition to the tusk with engravings, several stone artifacts were uncovered from
unit I. Most of the artifacts are unmodified flakes, but the assemblage also includes a
scraper and a well-defined bifacial tool (Fig. 3). The latter artifact, which is made of slate, is
interpreted as a knife. The artifacts resemble Middle Paleolithic (Mousterian) as well as early
Upper Paleolithic assemblages in Eastern Europe. Considering that so few artifacts were
uncovered, it is difficult to undertake a correlation with Paleolithic cultures on the basis of
typological criteria.

Animal remains
One hundred and twenty three mammalian bones, primarily mammoth, but also
horse (2), reindeer (5), and wolf (2) were collected (Table 1). Some of the mammoth bones
may belong to one single animal, but several individuals were identified. Most of the bones
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are well preserved. It is likely that at least some of the animals were utilized by contemporaneous humans, but unambiguous human made cut marks were not recognized.
TABLE 1

List of bones from Mamontovaya Kurya.
Mammuthus primigenius Blum
(wholly mammoth)

Rangifer tarandus L.
(reindeer)

Canis Lupus L
(wolf )

Equus caballus
(horse)

7 ribs

1 antler

1 metacarpal

2 teeth

1 pelvis

1 pelvis

1 unspecified

2 tusks

1 shoulder

1 lower jaw
1 skull fragment
3 teeth, upper jaw
2 vertebrae
70 unspecified mammoth

2 unspecified

The table includes animal remains collected from the excavated site and that could be identified to species (from Pavlov
et al., 2001). Additional 27 bone fragments could not be identified, but most of them are probably of mammoth.

Dating results
Twenty one samples from the Mamontovaya Kurya site have been radiocarbon dated
(Table 2). Several laboratories were used: Trondheim Radiocarbon Laboratory (T), Norway;
St. Petersburg University (LU), Russia; Beta Analytic (Beta); and the Swiss Federation Institute of Technology (ETH). Ten conventional radiocarbon dates of various animal remains,
mostly mammoth, were conducted. Additional 11 dates of terrestrial plant remains were analyzed by using accelerator mass spectroscopy (AMS). The tusk with incision marks was
dated by using conventional as well as AMS technique. In addition to the radiocarbon
dates of plant and animal remains the chronostratigraphy is based on a series of nine optically stimulated luminescence (OSL) dates from the various stratigraphic units (Table 3). The
OSL dates were processed at the Nordic Laboratory for Luminescence Dating, Denmark. All
dates used the Single Aliquot Regenerative (SAR) dose protocol applied to quartz grains in
the sand size fraction to estimate the equivalent radiation dose (Murray and Wintle, 2000).
It should be noted that the OSL dates are reported in calendar years whereas the radiocarbon ages may deviate from the real age by several thousand years for this age interval due
to fluctuating 14C content in the atmosphere.
TABLE 2

Radiocarbon dates.
Depth
(m)

Lab no.

Age

Dating method

δ13C
(‰)

Material dated and
stratigraphic context

11.0

ETH-20830

24 080±220

AMS

-25.9

Terrestrial moss, unit III

12.0

Beta-119501

23 860±120

AMS

-25.8

Terrestrial moss, unit III

12.4

Beta-119502

23 890±140

AMS

-26.0

Terrestrial moss, unit III

12.8

ETH-20831

24 890±210

AMS

-25.1

Terrestrial moss,unit III

13.4

Beta-4072

27 130±180

AMS

-26.4

Terrestrial moss, unit III

13.9

ETH-20832

27 090±240

AMS

-24.4

Terrestrial moss, unit III

14.5

TUa-1514

25 650±535

AMS

-28.2

Terrestrial plants, unit II
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TABLE 2 [Cont.]

Radiocarbon dates.
Depth
(m)

Lab no.

Age

Dating method

δ13C
(‰)

Material dated and
stratigraphic context

16.0

ETH-1437

31 420±370

AMS

-21.0

Terrestrial moss, unit II

16.6

T-11503

36 770/+2620/-1980

Conv.

—

17.1

ETH-21439

30 610±350

AMS

-18.9

17.1

ETH-21438

31 380±380

AMS

-22.2

Terrestrial moss, unit I

17.1

T-11403

36 630/+1310/-1130

Conv

-22.3

Mammoth tusk with marks, unit I

17.1

TUa-3524

34 655±570

AMS

-22.3

Mammoth tusk with marks, unit I

17.1

T-15726

33 440±710

Conv.

-22.3

Mammoth bone, unit I

Horse tooth, unit I
Terrestrial moss, unit I

17.0

T-15727

31 880±390

Conv.

-22.4

Mammoth bone, unit I

17.0

T-15728

33 340±460

Conv.

-22.0

Mammoth bone, unit I

17.0

LU-4001

37 360±630

Conv.

-22.3

Mammoth bone, unit I
(same bone as T-15728)

LU-3994

34 920±1040

Conv.

-22.4

Mammoth tusk, uncertain context

LU-4008

12 380±60

Conv.

-22.0

Mammoth bone, uncertain context

TUa-3525

40 035/+ 825/-1485

AMS

-25.0

Wolf bone, uncertain context

The radiocarbon dates (14C yr BP) were carried out at various laboratories. Abbreviations: Beta, Beta Analytic; ETH, the
Swiss Federal Institute of Technology AMS Facility; T, Trondheim Radiocarbon Laboratory; Tua, prepared at Trondheim
and measured at the accelerator in the Svedberg Laboratory, Uppsala; LU, St. Petersburg University.

The mammoth tusk with incision marks is of special importance. Preliminary microscope analysis suggests that the marks were inflicted when the ivory was still fresh and that
they were most likely made shortly after the mammoth died. A conventional radiocarbon
age of 36 630/+1310/-1130 BP (T-11403) was initially obtained at the Trondheim Laboratory.
The same tusk was recently redated by the AMS technique at the Uppsala Laboratory and
two measurements gave a weighted mean age of 34 655±570 BP (Tua-3524) which is within
two standard deviations of the previous dating result. A conventional radiocarbon date of
another tusk conducted by the St. Petersburg Laboratory yielded a similar age of
34 920±1040 BP (LU-3994). Additional five dates of various mammoth bones and one horse
tooth from the same strata have yielded ages in the range 32-37 000 BP. An AMS date of a
wolf bone gave a somewhat higher age of 40 035/+1825/-1485 (Tua-3525). The mean value
of all nine dates conducted on animal remains from this stratigraphic unit (I) is around
35 000 14C years BP.
Two AMS dates of plant macrofossils that were collected from a clast of silt within the
find-bearing strata yielded the somewhat younger ages of 31 380±380 BP (ETH-21438) and
30 610±350 BP (ETH-21437). Taken at face values, these two dates may suggest that the findbearing alluvial sediments are slightly younger than the bones. However, we suspect that
the age differences may be artifacts of dating uncertainties. The OSL dates can be used to
estimate the time elapsed since buried sediment grains were last exposed to daylight (Murray and Olley, 2002). A sediment sample that was collected from the above-mentioned silt
clast produced an age of 34 000±2000 BP (Ri-012595) that is in good agreement with the
AMS dates of the terrestrial plant material. On the other hand, two other OSL samples that
were collected from crossbedded sand within the same stratigraphic unit (I) yielded somewhat higher ages of 41 000±3000 BP (Ri-012574) and 48 000±3000 BP (Ri-012575) which
are more consistent with the above-mentioned mammoth dates (Table 3). Even though the
dating results are not fully conclusive they suggest that the sediments accumulated nearly
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at the same time as the animals were living. It should be noted that the radiocarbon ages
for this time interval probably should be calibrated by the addition of 1000 to 2000 years,
based on Kitagawa and van der Plicht (1988) and Voelker et al. (1998).
A series of eight AMS dates of plant remains from the overlying alluvial deposits have
yielded consistent ages in the range 31 400-23 800 BP. Two OSL dates from units II and III
gave the ages of 27 000±2000 BP (Ri-012576) and 19 800±2100 BP (Ri-99253-0), respectively. The dating results suggest that this part of the sediment sequence is significantly
younger than the find-bearing sediments below and that the sediments are getting younger
upwards in succession.
There are no radiocarbon dates from the aeolian sediments above, but the OSL dates
suggest that this part of the sequence dates from the Late Weichselian period between
20 000 and 14 000 calendar years ago. It is noteworthy that one radiocarbon date on a
mammoth bone collected from the surface sediment on the riverbank yielded a deviating
age of 12 380±60 BP (LU-4008). Most likely, this bone originates from the upper part of the
aeolian sequence.
TABLE 3

Optically stimulated luminescence (OSL) dates.
Depth
(m)

Lab no.

Age

Dose rate
(Gy/ka)

Stratigraphic context

7.0

99253-1

13 800±1100

2,37

Aeolian/fluvial sand, unit V

2.0

99253-2

14 400±900

2,29

Aeolian sand, unit IV

8.0

99253-3

15 800±1000

2,52

Aeolian silt, unit IV

10.0

99253-4

19 900±1300

2,46

Aeolian silt, unit IV

12.4

99253-0

19 800±2100

2,09

Alluvial silt, unit III

15.5

01257-6

27 200±2000

1,28

Alluvial sand, unit II

17.0

01257-5

48 300±3000

0,83

Alluvial sand, unit I

17.4

01257-4

41 300±3000

1,29

Alluvial sand, unit I

17.4

012595-5

34 200±2000

1,61

Alluvial silt, unit I

The OSL dates (calendar years), measured on quartz grains in the sand grain fraction, were produced at the Nordic
Laboratory for Luminescence Dating, Risø National Laboratory, Denmark.

Interpretation of the geological history
We have previously interpreted the entire sequence of alluvial sediments (units I-III)
at Mamontovaya Kurya as a point bar deposit that accumulated as a result of lateral migration of a meandering river (Pavlov et al., 2001). According to this interpretation the former
Usa river was undercutting the strata with bones and artifacts which slumped into the river
and were concentrated in the channel lag deposit a few thousand years after they were left
on the former river bank. The slumped blocks from the cut side were preserved as discontinuous lenticular patches on the deepest part of the channel. According to the classical point
bar model, bed load particles, sand and gravel accumulate on the lower part of the bar while
finer particles are being swept further up towards the surface, giving a systematic reduction
of grain size upslope. Point bars also show an upslope diminution in size of bedforms
reflecting diminishing water depth and shear stress. The new dating results substantiate our
previous conclusion concerning the age of the bones and artifacts. However, the OSL dates
cast doubt about our previous assumption that all three stratigraphic units within the alluvial sequence accumulated during one single depositional event at around 27 000 14C years

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

116

ago. In the light of the new dating results we
now think that the find-bearing sediments
are significantly older than 27 000 BP and
that the alluvial sequence represents at least
two separate depositional events with a time
break in between.
Based on the available evidence we
now interpret the sediment succession at
Mamontovaya Kurya as follows (Fig. 6):
1) The refuse from human occupation,
including bones and artifacts, was left
on the river bank of Usa not later than
34-35 000 14C years BP and was soon
after permanently incorporated in alluvial deposits. The fact that neither the
bones nor the stone artifacts show any
sign of wearing substantiates the
assumption that they were swiftly
buried.
2) The overlying alluvial sediments
(units II and III) accumulated during
one or more depositional events around
27-24 000 14C years BP. Judging from
the size of the alluvial dunes that cover
FIG. 6 – Reconstructed geological history at Mamontovaya
the find-bearing strata the Usa River Kurya. According to our interpretation the bones and
was at least 6-7 m deep during flooding artifacts slumped into the former Usa river soon after they
were left on the riverbank 35-40 000 years ago. The findwhen these sediments accumulated.
bearing strata were subsequently covered by younger
3) Aeolian loess-like sediments (unit alluvial and aeolian sediments. The present river started to
IV) accumulated on top of the alluvial incise into the sediment sequence around 14 000 years ago
and exposed the layers with bones and artifacts along the
deposits during the final stage of the present river bank.
Ice Age from around 20 000 to around
14 000 calendar years ago. Similar blankets of aeolian sand are widespread in the
Pechora Basin and probably reflect a very dry period (Astakhov et al., 1999). It is noteworthy that mammoths seem to reappear in the area at the end of this period.
4) Finally the Usa River incised into the entire sequence and exposed the basal layers
with bones and artifacts. Judging from the uppermost OSL sample, collected from fluvially reworked sediments of aeolian origin, the downcutting seems to have started
shortly after 14 000 calendar years before the present.

The paleoenvironment
The last shelf-centered ice sheet that inundated the northern rim of the Russian mainland seems to have reached its maximum position some 50-60 000 years ago (Mangerud
et al., 2001). At this time the southern margin of the Barents-Kara Ice Sheet terminated near
the mouth of the Pechora river some 300 km to the NW of Mamontovaya Kurya (Astakhov
et al., 1999). This ice sheet probably vanished long before humans took up residence in the
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area around 35-40 000 years ago. A regrowth of the ice sheet occurred at a much later time,
but even during the Last Glacial Maximum, some 20-18 000 years ago, most of the Russian Arctic remained ice free. At this time the southern margin of the Barents-Kara Ice Sheet
terminated on the continental shelf in the Pechora Sea (Svendsen et al., 1999).
The human occupation most likely occurred during a relatively mild interlude of the
last Ice Age, possibly corresponding to the Hengelo interstadial (39-36 000 BP) in western Europe (van Andel and Tzedakis, 1996). The environmental conditions 35-40 000
years ago were probably favorable for human colonization, although probably colder and
more continental than today. This means that the winter temperatures in this region
were lingering between -30 and -500C for several months, whereas the average temperatures during July-August may have been as high as 10-150C. At any rate, the landscape evidently hosted a rich and varied mammalian fauna that could be hunted. The bone material from the Mamontovaya Kurya site indicates that humans preyed on large herbivorous
animals, including mammoths, horse and bison. A pollen diagram covering the alluvial
sequence at the site has been constructed (Halvorsen, 2000). This includes several spectra from the dated clast of alluvial silt found within the gravel unit with bones. The pollen
composition reflects a treeless tundra-steppe environment dominated by herbs and
grasses, presumably with local stands of willow scrubs (Salix spp) along the river banks.
This implies that the landscape was treeless, but humid enough to support fertile river valleys with almost normal water discharge. We believe that such riverine environments were
the natural pathways for northbound human migrations. It is noteworthy that the scrub
elements seem to be absent during deposition of the overlying alluvial deposits (unit III)
when the local vegetation became dominated by Artemisia and Poacea, resembling a cold
steppe environment. The changing vegetation is reflecting a climatic cooling around
27-25 000 yrs BP. During the widespread deposition of aeolian sediments between 20 and
14 000 years ago the vegetation cover was probably more discontinuous and the landscape
could sustain fewer animals.

Neandertals or modern humans?
The finds from Mamontovaya Kurya indicate that humans crossed the Polar Circle in
the European part of the Russian Arctic as early as 35-40 000 years ago, much earlier than
previously thought. A pressing question is whether the pioneers who lived in these northern landscapes were Neandertals (Homo sapiens neanderthalensis) or fully developed modern
humans (Homo sapiens sapiens). If they were Neandertals then this human type expanded
much further north than hitherto assumed, implying that their cultural development was
not a hindrance for colonization of the Arctic habitat. Based on our current knowledge about
the Neandertals and their distribution on the Eurasian continent during the last Ice Age we
doubt that they were living this far north. However, we cannot exclude this possibility
and/or that they evolved into modern humans. In this connection, it remains an unsolved
puzzle that the early Upper Paleolithic Szeletian industry in Eastern Europe resembles artifacts related to the foregoing Mousterian complex, including the bifacial stone technology
(Allsworth-Jones, 1986).
Alternatively, if the residents at Mamontovaya Kurya were not Neandertals but fully
developed modern humans, then this human race colonized the Russian Arctic shortly
after the first newcomers entered Europe some 40 000 years ago (Bocquet-Appel and
Demars, 2000; Straus et al., 2000). Unfortunately, no human bones were found at
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Mamontovaya Kurya that can throw light on this question and the few stone artifacts that
were found are not diagnostic. However, the tusk with incision marks may possibly hold
some clues. Similar “decorations” on mammoth tusks are known from some other sites
in Russia, but from much younger strata. All known parallels to the tusk from Mamontovaya Kurya are found in contexts that are confidently related to fully developed modern
humans. One example is the late Upper Paleolithic site Avdeevo on the Russian Plain that
has been radiocarbon dated to between 21 000 and 20 000 BP (Gvozdover, 1995). Most
scholars consider the widespread use of decorations as a distinguishing feature for the
appearance of modern humans. Even though the tusk from Mamontovaya Kurya can
hardly be categorized as an advanced “work of art”, it fits into the same tradition, suggesting that these people mastered the power of abstraction, perhaps a qualification necessary for surviving on an annual basis at these high latitudes. We therefore tend to believe
that the person who inflicted the characteristic marks on this tusk was a modern human.
There are also other finds in northern Russia that provide us with reason to believe
that modern humans colonized this region at a relatively early stage. Some 300 km SW of
Mamontovaya Kurya is a slightly younger Upper Paleolithic site that is located close to the
Byzovaya village along the Pechora River (Fig. 1). More than 300 finds and 4000 bones
have been unearthed during several excavations (Pavlov et al., 2001 and references therein).
Recently, we carried out more field investigations at this important site and established a
better chronology. A series of radiocarbon analyses conducted on well-preserved mammoth
bones from the find-bearing strata have yielded radiocarbon ages in the range 28-29 000
14
C years BP. The lithic industry at Byzovaya shows clear similarities with the artifacts from
the famous Sungir site near Moscow where skeletons of modern humans have been dated
to approximately the same period (Sinitsyn and Praslov, 1997). In all likelihood, fully
developed modern humans were present in the Pechora basin not later than 28 000 14C
years BP, which is considered as a minimum age for their first appearance in this region.
Whoever the persons who lived at Mamontovaya Kurya were, the finds from this site
open new perspectives on the earliest colonization of the Arctic and Europe in general. We
find it remarkable that humans were living in the Arctic this early and it raises the question
whether they recently emigrated from temperate areas much further to the south or if
their origin should be sought in other areas. Perhaps the first immigrants of modern
humans in northern Europe were “Asians” spreading westwards from Siberia?
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The Bohunician and the Aurignacian
^

❚ JIRÍ SVOBODA

the disappearance of Bohunician and Szeletian
sites, and around 29-28 kyr also the disappearance
of the late Neandertals (Vindija). Even if we lack
a Szeletian found together with unequivocally
Neandertal human fossils, several arguments
make such an association possible, whereas the
producers of the Bohunician remain anatomically
anonymous. The radiocarbon dating of
anatomically modern human sites confirms an
Aurignacian age in the cases of Mladec (35-34 kyr)
and Vogelherd (32-30 kyr). We know, therefore,
that the producers of the Aurignacian were
anatomically modern humans, but before we also
learn who were the Emiro-Bohunicians, or the
producers of the other “transitional” technologies,
we cannot conclude that Aurignacians were also
the first representatives of modern humanity
in Europe.
^

Whereas the local developmental
trends across the Middle-to-Upper Paleolithic
transition in the Middle Danube region result
in the formation of the Szeletian, two other Early
Upper Paleolithic entities, the Emiro-Bohunician
and the Aurignacian, are considered as
technologically innovative. The Bohunician is
based on a specific, late Levallois technology
producing Levallois blades, flakes and points
from crested pre-cores. Two sites in Moravia are
dated by radiocarbon: Bohunice, 43-36 kyr,
Stránská skála, 41-34.5 kyr. Isolated sites of the
early Aurignacian appear around 39-38 kyr,
as at Willendorf II, Austria, or Geissenklösterle,
South Germany. Finally, between 35-29 kyr,
a denser network of Middle Aurignacian
settlements is being established over the Middle
Danube region. By the same time, we observe

ABSTRACT

The Middle Danube region and its Szeletian background
From the geographic viewpoint, the Middle Danube region occupies a potentially
important position for research on the emergence of early modern humans in Europe and
the origins of the Upper Paleolithic. The location of this region is intermediary between the
two traditionally investigated and discussed centers, the Near East and southwest Europe.
In addition, the Danube River and the network of its confluents present an important axis
of east-west communication, penetrating deep into the continent.
Of specific interest in the Danubian part of Europe, as recognized by current research
and new datings, are 1) the variability of the so-called “transitional” cultural entities, such
as the Szeletian and the Bohunician, around 40 kyr BP (Valoch, 2000; Ringer and Mester,
2000; Svoboda, 2001a, 2001b, in press) 2) a relatively early appearance of the Aurignacian
around 38 kyr BP (Haesaerts et al., 1996; Richter et al., 2000) 3) two early modern human
fossil finds, Mladec and Vogelherd, found in an Aurignacian context and dated around 3530 kyr BP (Svoboda et al., 2002; Bolus and Conard, 2000), and 4) a late persistence of the
last Neandertals at Vindija, around 29-28 kyr BP (Smith et al., 1999).
However, the Middle Danube region provided only a few well preserved and well excavated sites. A number of important caves, bearing classical names today, were excavated too
early, using unreliable methodologies for the collection of field data, whereas others were
post-depositionally disturbed by frost processes (cryoturbation, etc.) and bioturbation. There^
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fore, some of the late Neandertal and anatomically modern human fossil finds, as well as certain typologically diagnostic tool-types such as leaf points and bone and ivory points, come
from unsecure archeological contexts. This shortcoming may be overcome, at least in part,
only by dating projects that directly sample the significant objects (fossils, bone artifacts).
Compared to caves, open air sites have the advantage that their stratigraphy may be
more precisely correlated with the geological loess and paleosol schemes of central Europe.
However, organic preservation is poorer in the open air sites, especially in the paleosols, so
that these sites are of lower value for considering human-anatomic associations, bone and
antler industry, and the related faunal evidence. In addition, open air sites suffered from
frost processes as much as cave sites.
The excavated sites of the Middle Danube region are supplemented by a high number
of sites detected only by surface surveys. With the limited contextual information these sites
may offer, they are nevertheless important for understanding the strategies of settlement,
lithic raw material exploitation and use.
Traditionally, studies and reviews of the early Upper Paleolithic developmental trends
in this region start by defining the Szeletian as an autochthonous, Middle Danubian way of
Middle-to-Upper Paleolithic transition (most recently Oliva, 1991; Valoch, 2000; Allsworth
Jones, in press; Svoboda, 2001b, in press). The local Middle Paleolithic tradition of bifacial
flat retouch was brought to perfection during the Szeletian by producing the formally precise leaf-points supplemented by applications of flat retouch to a variety of other tools types
such as sidescrapers or endscrapers. Geographically, the Szeletian creates compact settlement networks over parts of the Middle Danubian landscapes (eastern Hungary, western
Slovakia, and Moravia).
Recently, the excavation by K. Valoch (1993) of the open air site of Vedrovice V, Moravia,
and the chronostratigraphic revision of the classical Szeleta cave, Hungary, by A. Ringer and
Z. Mester (2000) brought to light crucial evidence on the Szeletian, whereas, for the future,
we propose reopening the excavation in the cave of Dzeravá skála, Slovakia (joint project by
L. Kaminská, J. K. Kozĺowski, and J. Svoboda). Vedrovice V provided the hitherto largest set
of 14C dates, with the first series between 39.5-35 kyr BP, and the second, broader series
between 47-30 kyr BP. Several arguments, all of indirect value, and human fossils, fragmentary or culturally unsecure (Remete Felsö, Dzeravá skála, Vindija), were recently summarized and evaluated to propose a hypothesis identifying the Szeletians with late Neandertals (Svoboda, 2001b).

New evidence on the Bohunician: Stránská skála
Compared to the Szeletian, the Bohunician (or, Emiro-Bohunician) is represented
only by isolated sites or smaller site clusters, the largest and most important one being in
the Brno basin, Moravia. The technology conserves certain Levalloisian operational schemes
which seem to be intrusive in the Middle Danube region, but with analogies across distant
parts of Eurasia (hence, the term Emiro-Bohunician, Svoboda, in press). When this technology was described and defined for the first time by Karel Valoch at the site of Brno-Bohunice, Moravia, a strong resemblance to the Emirian industries of the Near East was recognized (Valoch, 1976). Later, following the first reconstructions of the Bohunician operational
sequences (Svoboda, 1980) and especially the refittings (Svoboda and Skrdla, 1995; Skrdla,
1996), it appeared that this technology aims to produce Levallois blades, flakes and points
from crested pre-cores of Upper Paleolithic type, much in the same way as at Boker Tachtit.
^

^

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

124

During the process of core reduction, some of these cores turn back to “archaic” or “Middle Paleolithic” forms. Given its intermediary or transitional nature, the technology of the
Bohunician has been interpreted by various authors alternatively as a link between Middle
and Upper Paleolithic cultural entities or as an evolutionary cul-de-sac.
In order to solve this dispute, a more precise chronology is needed, and Stránská
skála, a site complex only 7 km east of Bohunice providing stratigraphic superposition of
Aurignacian and Bohunician layers, was selected as the object of such an investigation. During the 1980s and 1990s, our research at this open air site was carried out with full recognition of both the advantages and shortcomings of its potential, and equal attention was paid
to processes responsible for site formation and site disturbance (Valoch et al., 2000; Svoboda and Bar-Yosef, in preparation).
Stránská skála is a Jurassic limestone rock overlain by Tertiary and Pleistocene sediments. The base of the Pleistocene sedimentary sequence is formed by strongly weathered
and redeposited clays, soil sediments, or limestone scree, archeologically sterile. It appears
that the redeposition of the clay and soil sediments at the base of the sequence, characterized by typical laminar (bedded) gelifluction, took place under extremely low mean annual
temperatures, several degrees below 0°C, and under arid conditions, during the cold periods preceding OIS 3. In places where the clays were substituted by limestone scree, we
observe empty empty spaces among the boulders, due to the melted soil ice or sufosis. The
surface of this scree forms circular features recalling the sorted circles known from the present-day Arctic (Table 3).
Two paleosol horizons of Würmian Interpleniglacial age (OIS 3) have been recognized
in the overlying Upper Pleistocene loess. The lower one is a pararendzina or pellet sand in
redeposited position, and the upper one is a slightly developed chernozem mostly in primary
position. Bohunician artifacts were recovered from either the lower paleosol or from the
lower portion of the upper paleosol, whereas Aurignacian artifacts are found only in the
upper paleosol and, exceptionally, at the base of the loess above it.
The formation of the two OIS 3 paleosols with early Upper Paleolithic materials is
indicative of a climatic amelioration with mean annual temperatures slightly above 0°C.
Each paleosol was subsequently affected by different types of frost processes. The lower
pararendzina was removed horizontally by amorphous (sheet-less) gelifluction, indicative
of slightly ameliorated conditions compared to the laminar gelifluction of before. A short
interval of loess deposition followed, on which the upper chernozem developed. The upper
paleosol is preserved more or less in situ, but affected at certain places by cryoturbation, moving in material from below. The effects of this cryoturbation reach as high as the base of the
uppermost loess. Sedimentation of the main part of the Upper Pleniglacial (OIS 2) loess
cover followed, with no more traces of cryoturbation.
Additional evidence on climate and landscape was obtained by paleobotanical and
archeozoological methods. However, the biostratigraphic record mostly illustrates the
temperate climate episodes during the periods of paleosol formation and of human occupation more than the climatic sequence as a whole. At the Stránská skála rock, we may
reconstruct a flowered steppe and an herb-rich steppe, with scarce representation of pine,
birch and alder. Park landscapes with trees such as fir, spruce, larch and oak were probably located below the hill, and inhabited by herds of horses, bovids and mammoths. A trend
towards increasing moisture in the upper soil may be indicated by the increase of willow
and alder.
The repeating effects of frost processes, affecting the individual paleosols, show that
this general process was not a straightforward one, but rather of the “staccato-model” type,
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as visible also from the corresponding deep-sea or glacier core record (for possibilities of correlation, see Musil, 1999). It is probable that the two pedogenetical processes documented
at Stránská skála correspond in fact to several climatic oscillations of lower order. Therefore,
the sedimentary and paleopedological record we are able to read today in the loess sections
of south Moravia is probably too coarse-grained to indicate the real dynamics of climatic
changes.
Radiocarbon samples were taken from both paleosols, i.e., from the Bohunician and
Aurignacian archeological contexts (Tables 1-2). It should be recalled that we operate with
uncalibrated 14C dates, and that for the time-span of Upper Paleolithic origins the real values would be three to four millennia older (e.g., Jöris and Weninger, 1996). In central
Europe, such an interval of difference is confirmed at several sites where radiocarbon dating was confronted with other methods, as at Ku0 lna Cave, Micoquian layer 7a (ESR date,
50±5 kyr BP; 14C dates, 46-38 kyr BP — Rink et al., 1996), Brno-Bohunice, Bohunician
layer (TL date, 47.4±7.3 kyr BP, 14C dates 43-36 kyr BP — Zöller, in Valoch et al., 2000),
or the complex dating project carried out at Geissenklösterle, in Germany (Richter et al.,
2000).
The interval of 14C datings obtained from Stránská skála is 41-30 kyr BP. Dates for the
lower paleosol are in the interval of 41-38 kyr BP, dates for the upper paleosol between 38.530 kyr BP, with an overlap between the two clusters of dates. I would see this overlap as a
result of the coarse-grained stratigraphic value of the paleosols in loess, where the visible
layers may, in fact, include several smaller-scale oscillations.
TABLE 1

Radiocarbon dates for the Bohunician of Moravia and Lower Austria.
Site and Level

Lab no.

Result BP (uncalibrated)

Bohunice-Kejbaly, layer 4a

GrN-6802

41 400/+1400/-1200

Bohunice-Kejbaly, 4a

Q-1044

40 173 ±1200

Bohunice-brickyard, 4a

GrN-6165

42 900/+1700/-1400

Bohunice-brickyard, 4a

GrN-16 920

36 000±1100

Stránská skála IIIa, lower paleosol

GrN-12 606

41 300/+3100/-2200

Stránská skála IIIc, lower paleosol

AA-32 058

38 300±1100

Stránská skála III, upper paleosol

GrN-12 297

38 200±1100

Stránská skála III, upper paleosol

GrN-12 298

38 500/+1400/-1200

Stránská skála IIId, upper paleosol

AA-32 058

37 900±1100

Stránská skála IIId, upper paleosol

AA-32 060

37 270±990

Stránská skála IIId, upper paleosol

AA-32 061

35 080±830

Stránská skála IIId, upper paleosol

GrA-11 504

34 530/+830/–740

Stránská skála IIId, upper paleosol

GrA-11 808

35 320/+320/–300

Stránská skála IIIc, upper paleosol

AA-41 475

34 440±720

Stránská skála IIIc, upper paleosol

AA-41 476

36 570±940

Stránská skála IIIc, upper paleosol

AA-41 477

34 530±770

Stránská skála IIIc, upper paleosol

AA-41 478

36 350±990

Stránská skála IIIc, upper paleosol

AA-41 480

34 680±820

Willendorf II, 2? (below layer 3)

GrN-11 190

39 500/+1500/–1200

Willendorf II, 2? (below layer 3)

GrN-17 806

41 600/+4100/–2700

Willendorf II, 2? (below layer 3)

GrN-11 195

41 700/+3700/–2500
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TABLE 2

Radiocarbon dates for the Aurignacian of Moravia and Lower Austria.
Site and Level

Lab no.

Result BP (uncalibrated)

^
^

Mladec I, locus “a” lower

GrN-26 334

34 930/+520/-490

Mladec I, locus “a”, upper

GrN-26 333

34 160/+520/-490

Stránská skála IIIa, layer 3

GrN-12 605

30 980±360

Stránská skála IIa, layer 4

GrN-14 829

32 350±900

Stránská skála IIIb, layer 4

GrN-16 918

32 600/+1700/-1400

Stránská skála IIIc, upper paleosol

AA-41 479

33 030±620

Stránská skála IIIf, hearth

AA-41 472

29 020±440

Milovice

GrN-14 826

29 200±950

Grossweikersdorf

GrN-16 263

32 770±240

Grossweikersdorf

GrN-16 244

31 630±240

Stratzing, 1985

GrN-15 641

30 670±600

Stratzing, 1985

GrN-15 642

31 190±390

Stratzing, 1985

GrN-15 643

29 200±1100

Stratzing, 1988

GrN-16 135

31 790±280

Willendorf II, layer 3

GrN-17 805

38 800/+1530/-1280

Willendorf II, layer 3

GrN-17 806

37 930±750

Willendorf II, layer 3

GrN-11 192

34 100/+1200/-1000

Willendorf II, layer 4

GrN-1273

32 060±250

Willendorf II, layer 4

H249/1276

31 700±1800

Krems-Hundsteig

KN-654

35 500±2000

The sequence is clearer from the viewpoint of archeology. Whereas all the datings from
Bohunician contexts, be it from the lower paleosol or from the lower portion of the upper
paleosol, range between 41-34.5 kyr BP, the Aurignacian dates from the upper part of the
upper paleosol lie between 33-30 kyr BP. In the light of this, the Stránská skála chronostratigraphic record argues for a late persistence of the Bohunician, as well as for a late occurrence of the Aurignacian at this site.

New data on the Aurignacian and the associated human fossils: Willendorf
and Mladec
^

There are only a few sites along the course of the Danube river that provided early Aurignacian dates as early as 38 kyr BP: Temnata cave in Bulgaria (Ginter et al., 2000), Willendorf II in Lower Austria (layer 3, Haesaerts et al., 1996), and Geissenklösterle in South Germany (TL, ESR and 14C, Richter et al., 2000). This axial settlement pattern, with the sites
distributed over longer distances, suggests that early Aurignacian groups were small and
widely dispersed. Only the site of Willendorf II is located on the Middle Danube, in contact
with the nearby Bohunician centers in south Moravia.
The new chronostratigraphic examination of the loess section at Willendorf II (Haesaerts et al., 1996) distinguishes four episodes of climatic amelioration in the time-span
between 42 and 30 kyr ago: Willendorf (ca.42 kyr BP), Schwallenbach I (39-38 kyr BP),
Schwallenbach II (ca.32 kyr BP) and Schwallenbach III (ca.30.5 kyr BP). Human occupation
of Stránská skála broadly corresponds to these events. At the base, there is a small “Tran-
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sitional” lithic assemblage, possibly Bohunician (layer 2). The first Aurignacian occupation
(layer 3) occurred during the Schwallenbach I interstadial and a later Aurignacian occupation (layer 4) is dated to the Schwallenbach II. The Gravettian part of the sequence starts during the Schwallenbach III interstadial and continues until the Last Glacial Maximum.
Pedostratigraphically, the Schwallenbach I interstadial may be correlated with the Bohunice
soil and with the lower paleosol at Stránská skála, whereas the Schwallenbach II and III
interstadials both correspond to the upper paleosol at Stránská skála (Table 3).
TABLE 3

Schematic correlation of the loess sections at Stránská skála II-III (Moravia) and
Willendorf II (Lower Austria).
14

C
Age

Stránská skála:
stratigraphy

Stránská skála:
cultural context

Willendorf:
stratigraphy

Willendorf:
cultural context

30.5

Upper paleosol
(chernozem)

Middle Aurignacian

Schwallenbach III
humiferous horizon

Gravettian

32

Upper paleosol

Middle Aurignacian

Schwallenbach II
humiferous horizon

Middle Aurignacian

38

Lower paleosol
Bohunician
(pararendzina or pellet sands)

Schwallenbach I
humiferous horizon

Early Aurignacian

42

Lower paleosol

Willendorf brownish loam

Bohunician?

Bohunician

In the light of the 14C chronology and the pedostratigraphy of the two sites, it appears
that there was a period of several millennia of coexistence of the later Bohunician with the
early Aurignacian, between 38 and 34.5 kyr BP.
After 35 kyr BP, the increase in number of Aurignacian 14C dates and sites suggests a
period of expansion and stabilization, which may be called the Middle Aurignacian (Table
2). The Stránská skála 14C dates for the Aurignacian are identical to the dates of 32 kyr BP
from layer 4 of Willendorf II, of 33-28 kyr BP from Stratzing (Lower Austria), and of 30-29
kyr BP from Milovice (Moravia) and Barca (Slovakia). The settlement pattern of the Middle
Aurignacian, forming compact site clusters over the landscapes, seems to reflect a population growth.
Special attention is being paid to 14C dates from sites associated with early modern
human fossils. At Vogelherd (Stetten, Germany), a central European human fossil site with
at least three individuals, the Aurignacian context and age is confirmed by 14C dates between
30.7 and 31.9 kyr BP (H-series; Churchill and Smith, 2000; Conard, 2001), whereas at Veliká
Pecina (Croatia), the proposed Aurignacian age of the human fossil has to be rejected in the
light of a 14C direct date of ca.5000 BP (Smith et al., 1999). In the Czech Republic, the sites
of Mladec (Central Moravia), Zlatý ku0 n-Koneprusy and St. Prokop (both Bohemian Karst) and
Svitávka (western Moravia), all listed as early Upper Paleolithic in the existing catalogues and
paleoanthropological reviews, were recently selected for 14C dating (Svoboda et al., 2002).
Mladec I-II is the most important complex of early modern human fossil sites, yielding
several individuals and numerous fossil fragments. Unfortunately, it is one of the early excavated sites with limited or unreliable contextual information. In cave I, the dating project concentrated on the Szombathy’s find-spot “a” in the so-called Dome of the Dead (Szombathy,
1925). The graphic reconstruction of this cave’s sedimentary fill suggests that before removal
of the sediments this spot lied at the foot of the large debris cone under a chimney (Svoboda,
2001). Szombathy described his section, 3 m deep, as having a solid calcite cover at the top,
with the Upper Pleistocene human and faunal remains just below it, and basically sterile
^

^

^

^

^
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deposits underlying them down to the base. Today, remains of these sediments and several
generations of calcite layers are still visible on the cave wall adjacent to the find-spot (and portions of the calcite are still visible on some of the fossils preserved in the Vienna Natural History Museum). Two samples, both from the top calcite layers and 5 cm apart were collected
recently and dated by 14C. The results are 34 160/+520/-490 BP for the upper sample (GrN26333), and 34 930/+520/-490 BP for the lower sample (GrN-26334), and they are consistent
with the Aurignacian nature of the associated bone and antler industry. Since the interval
between our two samples documents a rapid formation of the series of the calcite layers, we
may conclude that the deposition of human bodies was either more or less contemporaneous or slightly earlier. Thus, the two 14C dates of 34-35 kyr BP provide minimal ages for the
fossils; a direct date from the human bone is still needed for confirmation.
Whereas at Mladec the deposition of human bodies seems to be a repeatedly practiced
act, another Czech cave, Zlatý ku0 n at Koneprusy, shows a single burial event. At both sites,
human bodies were deposited during terminal stages of the accumulation of the debris
cones. This kind of analogy, together with the associated fauna, led researchers to date the
time of deposition at the both sites to the early Upper Paleolithic (Prosek et al., 1953; Svoboda, 2001). However, the supporting evidence for Koneprusy was scarce: stratigraphically, the human remains were deposited on or just below the surface, the associated lithic
artifacts were culturally undiagnostic, and the presumed bone projectile fragment (Mladec
-type) later appeared to be just a fragmented bone. In addition, the glacial fauna from the
upper layers of the debris cone might be older than the human fossils. For dating, we
selected a fragment of the cranial bone of the buried individual. The resulting date,
12 870±70 BP (GrA-13696), does not fit the presumed early Upper Paleolithic age, but rather
the regional Magdalenian context of the Bohemian karst. However, we still propose to confirm this single date by additional dating. The nearby St. Prokop Cave provided post-Paleolithic dates of the human fossils.
During geological surveying in 1962, skeletal fragments of a female individual were
discovered in a loess section near Svitávka (Smolíková and Lozek, 1963). The find was
dated to the Upper Paleolithic because of its location in a paleosol stratified in loess, and of
its association with several lithic artifacts, charcoal and fauna. With the more detailed geological evidence available today, it appears that the type of chernozem paleosols in which the
find was presumably located developed earlier during the last glaciation (between late OIS
stage 5 and stage 3). At Stránská skála, their last formation is dated to ca.30 kyr BP, which
would make Svitávka an early Upper Paleolithic find. At the same time, several anthropologists pointed to the slight surface fossilization and whitish coloration, which is different
from the more fossilized Upper Paleolithic specimens. All this information raised considerable doubts about the age of the find. For dating, we selected a fragment of the cranial
vault. The result, 1180±50 BP (GrA-13711), confirms earlier doubts about the Pleistocene age
of the fossil. Most probably, it is an early medieval pit burial, dug as deep as the level of the
paleosol, and later refilled with loess.
^

^

^

^

^

^

^

Conclusions
Whereas local developmental trends across the Middle-to-Upper Paleolithic transition
in the Middle Danube region result in the formation of the Szeletian, two other early Upper
Paleolithic entities, the Emiro-Bohunician and the Aurignacian, are considered to be technologically innovative. Compared to the compact settlement patterns created in certain
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parts of the Middle Danube region by the Szeletians, both the Bohunician and the Early
Aurignacian demonstrate patterns of distribution of isolated sites or smaller site-clusters
over the landscape.
The Bohunician is based on a specific, late Levallois (or Levallois-leptolithic) technology producing Levallois blades, flakes and points from crested pre-cores. Two sites in the
region are dated by 14C: Bohunice, 43-36 kyr BP, and Stránská skála, 41-34.5 kyr BP.
Isolated sites of the early Aurignacian appear slightly later, around 39-38 kyr BP, as at
Willendorf II, Austria, or Geissenklösterle, south Germany. It should be recalled that the
early Aurignacian dates of 38 kyr BP from the Danubian region rank among the earliest in
Europe. Comparison of 14C data and pedostratigraphy at Stránská skála and Willendorf
suggests that during the time-span of 38-34.5 kyr BP the later Bohunician was contemporary with the early Aurignacian. This evidence certainly excludes the Bohunician as a direct
predecessor of the Aurignacian. However, the role of Bohunician technology, with its high
percentage of blades and Upper Paleolithic tool-types, should not be neglected, even if it is
difficult to demonstrate how technological influences operated in time and space.
Finally, between 35 and 29 kyr BP, a dense network of Middle Aurignacian settlements is being established over the Middle Danube region. By that time, we observe the disappearance of Bohunician and Szeletian sites, and, around 29-28 kyr BP, the disappearance
of the late Neandertals (Vindija).
Even if we lack a Szeletian context containing unequivocally Neandertal human fossils, several arguments make such an association plausible, whereas producers of the
Bohunician remain anatomically anonymous. The radiocarbon datings of anatomically
modern human sites confirm an Aurignacian age in the case of Mladec (35-34 kyr BP) and
Vogelherd (32-30 kyr BP), but reject an early Upper Paleolithic dating for Zlatý ku0 n-Koneprusy (probably Magdalenian), St. Prokop cave, Veliká Pecina (later prehistoric) and
Svitávka (medieval). We know therefore that the makers of the Aurignacian were anatomically modern humans, but before we also learn who were the Emiro-Bohunicians, or the
other makers of “transitional” technologies, we cannot conclude that Aurignacians were
also the first representatives of modern humanity in Europe. All these data show that the
modern human occupation of Europe in general and of the Middle Danube region in particular was a long-term process, characterized by anatomical and technological variability,
and possibly by multiple interactions between the various human groups and techno/typological entities involved.
^

^

^

^
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The early Upper Paleolithic occupations
of Willendorf II (Lower Austria):
a contribution to the chronostratigraphic
and cultural context of the beginning
of the Upper Paleolithic in Central Europe
❚ PAUL HAESAERTS ❚ NICOLAS TEYSSANDIER

ABSTRACT Willendorf II is one of the rare sites to

offer a good chronostratigraphic framework for the
period between 45 000 and 25 000 BP in Central
Europe. Located in the Wachau on a lower terrace
of the Danube, it has yielded nine archeological
layers classically ascribed to the early Upper
Paleolithic, the Aurignacian and the Gravettian.

This paper deals with the chronostratigraphic
and cultural background of the lowest layers 1-4
of the Willendorf sequence. With good 14C dating
and chronostratigraphic observations, it is now
possible to better document this key-period for
the understanding of the appearance of Upper
Paleolithic industries in Central Europe.

Introduction
Willendorf II belongs to a set of Upper Paleolithic sites occurring on the western bank
of the Danube along the Wachau, some 70 km to the west of Vienna (Fig. 1). Known for its complex archeological succession, the Willendorf II site was excavated from 1908 to 1927 by the
Museum of Natural Sciences of Vienna (Bayer, 1930) and in 1955 by the University of Vienna
(Felgenhauer, 1956-1959). These excavations have revealed the existence of at least nine distinct Paleolithic layers in the upper
half of a loamy cover about 20 m thick
(units B to G) preserved on top of a
lower terrace of the Danube (Brandtner, 1956-1959). Cultural layers 9 to 5
were ascribed to the Gravettian and
layers 4 and 3 to the Aurignacian,
while layers 2 and 1, although poorly
documented, were referred to an
archaic Upper Paleolithic (Felgenhauer, 1956-1959; Otte, 1981; Hahn,
1977; Kozĺowski, 1986).
– Location of sites mentioned in the text.
1. Willendorf and Schwallenbach; 2. Stratzing;
3. Alberndorf; 4. Dolni Vestonice, Pavlov and
Milovice; 5. Bohunice and Stranska Skala.
FIG. 1
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FIG. 2 – Willendorf II and Schwallenbach: comparative sequences. Graphic symbols: 1. loess; 2. sandy loess; 3. loam;
4. humiferous horizon; 5. B horizon; 6. bleached horizon (tundra gley); 7. stones; 8. early Upper Paleolithic; 9. Aurignacian;
10. Gravettian. Abbreviations for paleoenvironments: P. arctic, with deep frost or active permafrost; A. arctic; SA. subarctic;
B. boreal.

Until quite recently, only sparse stratigraphic and chronological information was available for this remarkable geoarcheological succession. Some complementary data were first
obtained in 1981 when a small profile was cut through units B, C and D in the western wall
of the old excavation field and sampled for 14C dating by one of us (Haesaerts, 1990a). Dated
between 41 700 and 25 800 BP, the geoarcheological succession recorded in units D, C and
B was thus assigned to the middle pleniglacial and the beginning of the late pleniglacial. Yet,
the available dates provided only little information about the chronology of the main cultural
layers.
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The stratigraphic studies at Willendorf II were reactivated once again in 1993 by a joint
team of the Royal Belgian Institute of Natural Sciences and of the University of Vienna,
through the cleaning of a 5.5 m high and 3 m wide section at the same place as the 1981 profile, precisely at the limit between the 1908-1911 excavation and the northern area workedout by F. Felgenhauer in 1955. Besides the stratigraphic reading, exhaustive samples were
collected for various complementary analyses: paleopedology, malacology, paleobotany, 14C
and TL dating (Damblon et al., 1996; Frank and Rabeder, 1994; Haesaerts et al., 1996;
Zöller, 2000).
Following the 1981 and 1993 campaigns, most of the data previously gained at Willendorf II could be integrated into a well documented geoarcheological and paleoclimatic
sequence encompassing at least four interstadial episodes. The chronology of the system
could be fixed by a set of thirty-six 14C dates ranging from 41 700 to 22 180 BP, among which
twenty-six were produced in Groningen on high quality material from the 1993 profile
(Damblon et al., 1996; Haesaerts et al., 1996). Special attention was also paid to the positioning of cultural layers 1 to 9 within the 1993 stratigraphic succession, using 1908-1927 and
1955 field records (Haesaerts et al., 1996, p. 30). Further, complementary data were gained
in 1995 at Schwallenbach, located about 1 km to the north, where a 40 m long section did
show a loess-paleosol succession similar to Willendorf II (Fig. 2), hence demonstrating the
regional significance of this record for the middle pleniglacial in Central Europe.

The geoarcheological succession
The stratigraphic system established for Willendorf II by F. Brandtner (1956-1959)
encompasses six loessic and loamy bodies lying on top of a low terrace of the Danube. The
lower half of this succession consists of two generations of pale yellowish loess (units G and
E) separated by a reddish brown partly reworked paleosol (unit F). At the excavation field,
only the upper half of the sequence corresponding to units D, C and B could be recognized,
following up the loess of unit E which represents the early pleniglacial (Haesaerts, 1990a).

Unit D
This unit consists of a 3.5 m thick stony heterogeneous brown loam, characterized in
its upper part (subunit D1) by a distinct polyhedral pedality, abundant biogalleries filled with
carbonates and rather numerous scattered fragments of conifer charcoal. The latter was
dated between 41 700 and 39 500 BP, the oldest age being the most probable as present day
rootlets were observed. The abundant molluscs preserved in subunit D1 are indicative of a
rather mild climatic environment with some wooded parcels near the site (Frank and
Rabeder, 1994), while pedosedimentary characteristics evoke a rather humid climate with
drier conditions at the end. This well expressed climatic episode probably centered around
41 500 BP, also recorded in a similar position at Schwallenbach, was named the Willendorf
Interstadial (Haesaerts et al., 1996).
According to Bayer’s field notes, cultural layer 2, which was not encountered in the
1981-1993 profile, could be situated just below the subunit D1 loamy deposits corresponding to the Willendorf Interstadial, while cultural layer 1, located at the base of subunit D3 (Felgenhauer, 1956-1959), should fit somewhere at the early to middle pleniglacial
transition.
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Unit C
This unit is about 2 m thick and comprises a complex set of stratified yellowish grey
sandy loess (subunits C1 proparte, C3, C5, C7 and C9), of bleached horizons (subunits C3,
C5 and C7) and of three humiferous horizons (subunits C1 proparte and C6) containing scattered artifacts and charcoal concentrations in variable proportions. The upper humiferous
horizon (subunit C2) is best expressed and occurs as a decimetric dark brown layer slightly
stretched by solifluction. The second horizon (subunit C4) is less developed but almost in
situ, in contrast with the third horizon (subunit C8), which occurs as brownish grey lenses
entirely stretched by solifluction and contains ash stripes with high concentration of charcoal in the left corner of the 1981-1993 profile.
One of the major issues consists of positioning within the 1993 stratigraphic succession
the different cultural layers recovered during previous excavations (based on 1908-1927 and
1955 field records — Bayer, 1930; Felgenhauer, 1956-1959). The good concordance between
these three sets of data was discussed with F. Felgenhauer in November 1996 and is illustrated by the distribution of the cultural layers with regard to the 1993 profile (Fig. 3) as
restored using the planimetric records drawn by J. Bayer (Felgenhauer, 1956-1959, Figs. 73-81). Cultural layers 3, 4 and 5 ascribed by J. Bayer to distinct dark colored horizons (dunkelgelbbräunlichem Lösslehm, cf. Felgenhauer, 1956-1959, p. 90), thus fit with the three humiferous horizons of the 1993 profile (subunits C8, C4 and C2). This correlation is also supported by two pictures taken in 1955 at the southern edge of the excavation (Felgenhauer,
1956-1959, Figs. 83-84), showing the position of cultural layers 3, 4 and 5 in a stratigraphic
succession almost identical to that in the 1993 profile.
Concerning the chronology of the system, three dates were produced in Groningen on
charcoal from the ashy stripes of subunit C8, which are in lateral continuity with remnants
of a fireplace within cultural layer 3 encountered by J. Bayer in the NW corner of the 19081911 area (Fig. 3), only partly excavated at that time (Felgenhauer, 1956-1959, fig. 75). Two
high quality samples collected in 1993 were respectively dated to 38 880+1500/-1200 BP
(GrN-17805 on 3.53 g of charcoal) and 37 930±750 BP (GrA-896, on 0.32 g of charcoal).
These dates are definitely older than the date 34 100+1200/-1000 (GrN-11192) on charcoal
collected in 1981 from the same ashy stripes, which can be due to the fact that this sample
was at the minimal weight and was not submitted to the kind of optimal treatment applied
to the 1993 samples (Damblon et al., 1996). The time span 39 000-38 000 BP is thus the
most reliable for subunit C8 as well as for cultural layer 3.
On the other hand, the dates previously obtained on charcoal from the humiferous
horizons making up subunits C4 (cultural layer 4) and C2 (cultural layer 5) remain valid
(Haesaerts, 1990a; Haesaerts et al., 1996). The age of these horizons is estimated at, respectively, ca. 32 000 BP and ca. 30 500 BP (Fig. 2). The chronological succession of unit C is
completed by the 28 560±520 BP (GrN-17804) result on charcoal preserved, with a few artifacts, in the sandy loess on top of which developed the thick tundra gley of subunit C1.
Altogether, unit C encompasses the upper part of the middle pleniglacial (between
ca. 39 000 and ca. 26 000 BP) and records a complex succession of climatic episodes. Sandy
loess layers (subunits C9, C7, C5, C3 and C1 pro parte) represent cold episodes, while
bleached horizons (subunits C6 and C1 pro parte) show characteristics of tundra gley indicating deep frost or permafrost conditions (Van Vliet-Lanoë, 1976; Haesaerts and Van VlietLanoë, 1981). The second tundra gley (subunit C1 pro parte) is most developed and occurs
as a marker at the boundary between the middle and the late pleniglacial (Haesaerts,
1990b).
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Moreover, the three humiferous horizons (subunits C8, C4 and C2) as well as cultural
layers 3, 4 and 5 are related to interstadial episodes, such an interpretation being in good
agreement with the pedological characteristics and the malacological content (Frank and
Rabeder, 1994). Taking into consideration the neighbouring section of Schwallenbach,
where three well developed humiferous soils are preserved in situ in a similar stratigraphic
and chronological background (Fig. 2), these three interstadial episodes were named Schwallenbach I (between 39 000 and 37 400 BP), Schwallenbach II (around 32 000 BP) and
Schwallenbach III (around 30 500 BP).

– Willendorf II. Distribution of the cultural layers as recorded by Bayer on the wall of the railway trench (east wall) and
on the west wall of the excavation field, with regard to the 1993 profile.
FIG. 3

Unit B
The upper part of the geoarcheological succession at Willendorf II (cultural layers
6 to 9) belongs to the late pleniglacial loess cover (unit B), which shows evidence of a progressive trend towards a cold and dry climate (Frank and Rabeder, 1994). This loess caps
the thick tundra gley C1 posterior to 28 560 BP, overlain by Gravettian layer 6, reworked
by solifluction and dated to 26 500 and 26 100 BP. On the other hand, Gravettian layer 8,
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which occurs in the middle part of unit B in association with an incipient humiferous horizon (subunit B2), provided consistent ages between 25 800 and 25 230 BP. Gravettian layer
9, which could no longer be observed in situ, was dated to 24 900 BP on high quality bone
material from the 1927 excavation preserved in the Museum of Natural Sciences in Vienna
(Haesaerts et al., 1996).

Regional background
The specificity of the geoarcheological record of Willendorf II rests on the conjunction
of the following aspects: 1) a long loess-paleosol record covering almost 20 000 years
(between ca. 45 000 and ca. 25 000 BP) and with rather high paleoclimatic resolution; 2) a
remarkable succession of nine cultural layers encompassing early Upper Paleolithic, Aurignacian and several stages of Gravettian; 3) a strong chronological framework resting on a
set of thirty-six 14C dates, most of them on high quality charcoal; 4) the opportunity it offers
to control the reproducibility of the record thanks to the nearby section of Schwallenbach.
These four aspects securely support the validity of the Willendorf II succession as a reference
for the middle pleniglacial in Central European regions west of the Carpathians, allowing the
integration of some other sequences from Lower Austria and Moravia (Fig. 4).

FIG. 4 – Paleolithic assemblages and sites of Lower Austria and Moravia with regard to the regional chronostratigraphy (middle
pleniglacial and lower part of late pleniglacial) (graphic symbols as in Fig. 2). Abbreviations for paleoclimates: P. arctic, with
deep frost or active permafrost; A. arctic; SA. subarctic; B. boreal. Abbreviations for lithology and soils: SL. sandy loess; Still.
B. Stillfried B soil; Bohun. Bohunice soil; sol. solifluction; eros. erosion. Abbreviations for Paleolithic sites: W. Willendorf II;
Alb. Alberndorf (Bachner et al., 1996); Str. Stratzing (Neugebauer-Maresch, 1996); Pav. Pavlov (Klima, 1976; Svoboda et al.,
1994) ; D.V. Dolni Vestonice (Klima, 1963, 1995; Oliva, 2000); Mil. Milovice (Oliva, 1988); St.-Sk. Stranska Skala (Svoboda et
al., 1994); Boh. Bohunice (Valoch, 1976).
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The brown soil developed on top of unit D during the Willendorf Interstadial shows
close similarities with the Bohunice soil, also dated to between 43 000 and 38 500 BP in
the Brno area (Valoch, 1976; Haesaerts, 1990b; Svoboda et al., 1994). On the other hand,
the interstadial soil W2/3 at Dolni Vestonice as well as the so-called Stillfried B soil at
Stranska Skala, which range from ca. 32 600 to ca. 30 000 BP (Klima, 1995; Svoboda et al.,
1994; Damblon et al., 1996), fit well with the two interstadials of Schwallenbach II and
Schwallenbach III. Concerning the end of the middle pleniglacial and its transition to late
pleniglacial, this period is best recorded at Dolni Vestonice and at Pavlov, where loamy and
loessic slope deposits disturbed by solifluction are preserved between the W2/3 soil and the
thick tundra gley G1 (Klima, 1995), which is probably an equivalent of the tundra gley C1
at Willendorf. At Dolni Vestonice and at Pavlov, the main phase of Gravettian settlement
occurred between ca. 27 000 and 25 500 BP (Damblon et al., 1996; Oliva, 2000), after the
development of a humiferous horizon corresponding to the Dolni Vestonice interstadial
dated around 28 600 BP (Svobodova and Svoboda, 1988; Klima, 1995). In this system, the
Gravettian occupation of Pavlov II, preserved in a weak humiferous soil between G1 and the
upper loess cover (Klima, 1976), could correspond to Willendorf’s cultural layer 8, also
related to a short episode of surface stabilization around 25 500 BP.
As a conclusion, the Willendorf II and Schwallenbach successions form the core of
the reference sequence for the middle pleniglacial in Central Europe to the west of the
Carpathians, enabling the positioning of the main early Upper Paleolithic assemblages
and sites of this area within a well documented paleoclimatic record with strong chronological basis for the 45 000 to 25 000 BP timespan (Fig. 4). However, the distribution of
such assemblages within this long period of time is somewhat skewed due to the limited
number of sites, as only those with a stratigraphic background were taken into account.
Furthermore, considering the signature of the paleoclimatic sequence, the comparison of
this record with the high-resolution middle pleniglacial climatic data, well dated by 14C on
peat in the Netherlands (van der Hammen, 1995), is interesting. Indeed, both records
show close similarities regarding the succession through time of the main interstadial
episodes (Fig. 4). Moreover, such a comparative approach points to the presence of a hiatus of several millennia in the Central European sequence between the Schwallenbach I
and Schwallenbach II interstadials, hiatus which should correspond to the Hengelo II and
Huneborg I climatic episodes dated between 37 000 and 34 000 BP in the Dutch
sequence.

Lithic production in cultural layers 1 to 4: a typo-technological study
The lowest cultural layers 1 to 4 of the Willendorf II sequence are of critical importance
in the debate concerning the appearance of Upper Paleolithic industries in Central Europe.
They have already been studied from a typological viewpoint, first by F. Felgenhauer in the
50’s (Felgenhauer, 1956-1959), then by A. Broglio and G. Laplace in the 60’s (Broglio and
Laplace, 1966), and last by J. Hahn in the 70’s (Hahn, 1977). New stratigraphic and chronological results obtained within the framework of an international cooperation have helped
to define a more precise chronostratigraphic sequence (Haesaerts, 1990a; Damblon et al.,
1996; Haesaerts et al., 1996). For the first time, it is possible to correlate archeological data
with chronostratigraphic aspects. It is now necessary to supplement the past studies with
a new methodological perspective for documenting typological and technological patterns
in cultural layers 1 to 4.
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– Willendorf II, layers 1 (1-2) and 2 (3-5). 1. retouched flake; 2. core; 3. bec; 4. sidescraper; 5. denticulate (drawings by
N. Teyssandier).
FIG. 5
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It should first be noted that these four cultural layers represent disparate assemblages
of unequal value. Layers 1 to 3 are very poor and only contain about forty artifacts. Their
interpretation is all the more difficult because the quantitative and qualitative value of the
assemblages changes from one layer to another. In fact, layer 4 is the only one to offer a rich
and diversified assemblage containing more than 100 tools in association with numerous
debitage products.

Cultural layer 1
Layer 1 contains only three artifacts (Fig. 5, no. 1-2), all undiagnostic. Their characters
did not allow us to specify a chrono-cultural attribution, as already mentioned by J. Hahn
(1977, 1993) for instance.

Cultural layer 2
This layer yielded a slightly more important assemblage, which, nevertheless, is insufficient for a real typo-technological characterization (Table 1). The Vienna collections contain
41 pieces corresponding to 32 tools, 7 unretouched blades and 2 cores. Blade debitage seems
to be exclusive and there is no clear evidence of a specific flake production. However, the small
size of this assemblage should be kept in mind as it could bias some of the results.
TABLE 1

Willendorf II, layer 2: typological list in relation to the type of blanks.
Tool-type
Blade
Single end-scraper

4

Retouched blade – one edge

3

Retouched blade – two edges

1

Blank
Blade-like flake
Flake

Total
Debris

1

5
3
1

Denticulate

2

Notch

3

Bec

1

2
1

4
1

Truncated piece

1

1

Sidescraper

2

2

Retouched flake
Total

8

3

10

4

19

13
1

32

Flakes are preferentially used for the manufacture of a diversified tool-kit dominated by
retouched flakes, which are generally heterogeneous and only partially retouched. The assemblage also includes a small proportion of notches, denticulates (Fig 5, no. 5) and scrapers
(Fig. 5, no. 4), as well as one bec (Fig. 5, no. 3) and one truncated piece, both on flakes. Blade
tools are not so numerous; they are represented by five endscrapers (Fig. 6, no. 1-4) — more
often than not on cortical blades — and four retouched blades (Fig. 6, no. 5-6). Among the
retouched blades, a more elongated and regular specimen (Fig. 6, no. 5) indicates that it has
been detached with a soft organic hammer. This is testified to by the carefully abraded
unfaceted butt and the particularly well developed lip.
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– Willendorf II, layer 2. 1-4. single endscrapers; 5-6. retouched blades; 7-8. retouched flakes (drawings by
N. Teyssandier).
FIG. 6
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– Willendorf II, layers 2 (1-2) and 3 (3-4). Cortical blades (blades 1-2 and 3- 4 are conjoining) (drawings by N.
Teyssandier).
FIG. 7
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Debitage products corroborate the use of a soft organic hammer for detachment.
A refitting of two blades, one cortical and the other semi-cortical with an abrupt cortical versant, illustrates the initial sequence of blade production (Fig. 7, no. 1-2).
Finally, it is difficult to propose a clear chrono-cultural attribution for layer 2 of Willendorf II. Only non-diagnostic tools are found in this assemblage; typical Aurignacian or
transitional forms, for example, are lacking. It is thus very difficult to confirm the attribution to the Aurignacian proposed by A. Broglio and G. Laplace (1966), or the attribution to
the Bachokirian proposed by J.K. Kozĺowski and M. Otte (2000). We prefer to use the term
early Upper Paleolithic to qualify this assemblage.

Cultural layer 3
The lithic assemblage of layer 3 is numerically equivalent to that of layer 2. It consists of
38 pieces represented by 22 tools, 10 unretouched flakes, 5 unretouched blades and one core
(Table 2). The representation of the different tool-types, however, changes. More tools are made
on blades, endscrapers are more numerous, and their forms are more diversified; thick endscrapers, in particular, appear for the first time (Fig. 8, no. 1-5). These consist mainly of carinated and nosed forms, which differ from classic endscrapers by the use of thicker blanks and
by technically more complex processes of preparation and maintenance. They also show clear
bladelet scars, another distinctive feature that sets them apart from single endscrapers.
TABLE 2

Willendorf II, layer 3: typological list in relation to the type of blanks.
Tool-type
Single end scraper

Blade

Blank
Blade-like flake

Flake

2

2

1

Carinated end scraper

Total

2

Atypical carinated endscraper

5
2

1
3

1

Thick nosed endscraper

2

Retouched blade - two edges

3

3

Blade with some retouches

2

2

Burin on retouched truncation

1

1

Bec

1

1

Truncated piece

1

Sidescraper
Total

11

5

4

1

1

1

7

22

While layer 2 was characterized by a clear imbalance in favor of flake tools, the tendency
is different here, with a far greater use of blade blanks. New tendencies appear in Willendorf layer 3: the increase in the use of blade blanks for tool manufacture, and the appearance of thick, carinated and nosed endscrapers. Moreover, retouched blades are more diversified, and the presence of two regular blades with continuous lateral retouch on both
edges (Fig. 8, no. 6, 9) is of special interest. These specimens are very close to those usually assigned to the Aurignacian elsewhere.
It is nevertheless difficult to interpret these data unambiguously in a more general perspective. What importance should be attached to the appearance of carinated forms in Wil-
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lendorf II? As previously mentioned, layer 3 is well dated between 38 880 and 37 930 BP
(e.g. Haesaerts et al., 1996). These dates are uncontroversial, since they were obtained on
the same charcoal concentration well identified both in the old excavations (Bayer and
Obermaier’s) and in the 1993 profile cleaning (Fig. 3). Therefore, the chrono-cultural attribution of Willendorf layer 3 depends on the significance attached to the carinated pieces:
do they clearly represent Aurignacian diagnostics (“fossile directeur”), or should they be considered as unspecific items that can also occur in transitional industries, as some authors
have suggested (Zilhão and d’Errico, 1999)?
Until now, layer 3 has always been interpreted as Aurignacian (eg. F. Felgenhauer,
1956-1959; A. Broglio and G. Laplace, 1966; and J. Hahn, 1977, 1993). More recently,

– Willendorf II, layer 3. 1-3: nosed endscrapers; 4-5: carinated endscrapers; 6, 9. retouched blades; 7. burin on retouched
truncation; 8. single endscraper (drawings by N. Teyssandier).
FIG. 8
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J. Zilhão and F. d’Errico (1999) have forcefully rejected the attribution of the lithic assemblage from this layer to the Aurignacian, given that “the only thing ‘aurignacoid’ about its
lithic assemblage are the thick scrapers” (Zilhão and d’Errico, 1999, p. 39). The “aurignacoid”
character of the carinated pieces discovered in layer 3 is evident to us. They present some technical particularities that are very close to what is seen in the Aurignacian technocomplex (e.g.
Bon, 2000); additionally, some specimens are very similar to certain pieces from layer 4, the
chrono-cultural attribution of which to the Aurignacian is unquestionable. By comparison,
layer 3 can also arguably be attributed to the Aurignacian. It is nevertheless important to keep
in mind the small size of this assemblage, which weakens meaningful comparison.

Cultural layer 4
Quantitatively, layer 4 is suggestive of a clear break in the Willendorf sequence. It has
yielded a large lithic assemblage with >2000 artifacts and 126 tools. Importantly, bone
points with massive bases are also present (Albrecht et al., 1972; Hahn, 1977). The most
striking feature of this assemblage is the importance of debitage products associated with
bladelet production. More than half of the assemblage can be ascribed to the production of
small bladelets by the reduction of specific carinated pieces.
TABLE 3

Willendorf II, layer 4: typological list in relation to the type of blanks.
Tool-type
Flake

Blank
Cobble
fragment

Total

Blade

Blade-like

Split
Indeterminate
fragment
fragment

Single endscraper

4

1

Carinated endscraper

4

18

Thick nosed endscraper

4

52

Flat nosed endscraper

1

6

7

Burin on retouched

3

3

6

2

7

2

4

2

24

2

64

truncation
Dihedral burin

2

2

Angle burin on break

2

2

Multiple burin

1

1

Core-burin

1

1

Mixed burin

1

Endscraper-burin

1
1

1

Blade with abrupt
retouch – one edge

1

1

Retouched blade
– two edges

1

1

Retouched bladelet

1

1

Bec

1

Notch
Splintered piece

1

1

1

1

Sidescraper

3

Retouched flake
Total

1

3

1
25

3

1
87

2

4

5

126

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

146

– Willendorf II, layer 4. 1-7, 9. nosed endscrapers; 8, 13. rejuvenating flakes from nosed endscrapers; 10-12. bladelets
from nosed endscrapers; 14-15. carinated endscrapers (drawings N. Teyssandier).
FIG. 9
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– Willendorf II, layer 4. 1-2, 4: single endscrapers; 3, 8: retouched blades; 5. splintered piece; 6. dihedral burin; 7. burin
on retouched truncation (drawings N. Teyssandier).
FIG. 10

The tool-kit is largely dominated (> 70%) by thick endscrapers (nosed and carinated).
The particularity of the layer 4 tool-kit lies in the paucity of other tool-types, which are each
poorly represented. Burins on retouched truncation outnumber dihedral ones, and some
tool-types (e.g., blade retouched on two edges, splintered piece, bec, notch, retouched flake)
are represented by a single piece.
Nosed endscrapers are extremely numerous and represent the most typical artifact of
this assemblage (Fig. 9, no. 1-13). They are generally made on small flakes of a high quality
flint. More often than not, knappers selected specific blanks for their manufacture (22 to 32
mm long, 15 to 20 mm wide, and 9 to 17 mm thick, and always detached with a hard hammer) possibly obtained in the framework of a designated chaîne opératoire. Their morphotechnical characters and the relatively high level of standardization are, for instance, not in
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keeping with a production in the framework of ordinary blade reduction sequences. They
also show clear evidence of lateralization, testified to by the almost systematic position of
the notching on the left side of the piece. Lastly, bladelet removals suggest that small
bladelets (8 to 14 mm long and 2 to 4 mm wide) were sought; however, retouched bladelets
are totally lacking in the assemblage, even if several unretouched bladelets were recovered.
The technical and morphometrical evidence leads us to interpret these nosed endscrapers
as bladelet cores rather than as classical tools.
Carinated endscrapers (Fig. 9, no. 14-15) are more diversified both in terms of the raw
materials used and in terms of the implemented technical processes. Most of these carinated
pieces seem to be related to the production of bladelets. The rest of the toolkit is not very
rich and is dominated by single endscrapers (Fig. 10, no. 1-2, 4) and burins (Fig. 10, no. 6
and 7) more generally on blades. Concerning the blade debitage, it is difficult to give precise information due to the paucity of the assemblage; we can only underline that it is principally unipolar and that the use of a soft organic hammer is clearly demonstrated.

Conclusion
With a new chronostratigraphic background, the Willendorf sequence is one of the best
documented for the Upper Pleistocene of Central Europe. New 14C datings have now been
correctly associated with the loessic sequence, and it has also been possible to correlate
human occupations with major interstadial events. While Willendorf can unquestionably
be used as a benchmark in a chronostratigraphic perspective, where the archeological interpretations are concerned the situation is far more complicated. The paucity of artifacts in
cultural layers 1 to 3 and the specificity of layer 4, with its dominant nosed endscraper component, make comparisons extremely difficult. Given the nature of the Willendorf material, one must also proceed with great caution when interpreting some of the “trends” apparent in the lowest layers of the sequence. What importance should be attached to the high
proportion of retouched flakes in layer 2? Is it really an archeological fact or is it a bias due
to old excavations or functional factors ? For all these reasons, we feel it would be rash to
conclude that there is an evolutional filiation between what is mainly a tool-kit dominated
by flake tools in layer 2 and by blade tools in layer 3.
Finally, layer 4 is the only cultural component that can be unambiguously assigned to
the Aurignacian. 14C datings around 32 000 BP and typo-technical characters allow us to
make a precise attribution to an evolved Aurignacian. A clear chronocultural attribution of
layers 1 to 3 is far more complicated and layers 1 and 2 are too undiagnostic to be interpreted.
Nothing can be said about layer 1 and its three atypical pieces, and the absence of typical
tools does not allow a definite chronocultural attribution for layer 2. The carinated pieces
in layer 3 may be interpreted as an Aurignacian component on the basis of the typological
and technical affinities between these carinated forms and those usually related to the
Aurignacian in Western Europe.
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The cultural context of the Aurignacian
of the Swabian Jura
❚ MICHAEL BOLUS

With rich cave sites in the Lone and
Ach Valleys, the Swabian Jura represents the most
important find province for the Aurignacian in
Germany. Special attention is paid to
Geissenklösterle cave which up to the present has
yielded the best studied Aurignacian assemblages
of the region. With a marked blade technology
and typical stone tool-types, as well as the presence
of organic artifacts and objects of personal
ornamentation, the lower Aurignacian horizon
from this site represents a fully developed
Aurignacian and constitutes, according to TL and
radiocarbon dates, one of the oldest Aurignacian
industries in all of Europe. From a technological

ABSTRACT

viewpoint, the upper Aurignacian developed out
of the lower one. Special characteristics are the
many organic artifacts, an increase in personal
ornamentation, and, finally, the presence of ivory
figurines and bone flutes that are among the oldest
of their kinds worldwide. The best parallels can be
found in the Aurignacian layers of other Swabian
sites, such as Hohlenstein-Stadel and Vogelherd,
where the oldest remains of modern Homo sapiens
sapiens in Europe have been discovered. Recent
excavations at Hohle Fels near Schelklingen have
yielded an important, well stratified and subdivided
Aurignacian horizon with art objects comparable
to those from Vogelherd and Geissenklösterle.

Introduction
The distribution of Aurignacian sites in Germany shows distinct concentrations, and the
map published by Joachim Hahn in his pioneering synthesis on the central and east European
Aurignacian is, in general terms, still valid (Hahn, 1977). One of the centers, with the site of
Lommersum, is situated in
the Rhineland in a broader
sense, the second one comprises parts of eastern Germany where, however, the
assemblages are generally
small and sometimes labeled as Aurignacian without full certainty. The largest cluster can be found in
southern Germany, especially alongside the Danube. Apart from several Bavarian sites, the Swabian
1 – Map of southwestern Germany with the Aurignacian sites mentioned in the
Jura represents the richest FIG.
text. Ach Valley: 1. Sirgenstein; 2. Hohle Fels; 3. Geissenklösterle; 4. Brillenhöhle.
find province for the Auri- Lone Valley: 5. Bockstein (Bocksteinhöhle and Bockstein-Törle; 6. Hohlenstein
(Stadel and Bärenhöhle); 7. Vogelherd.
gnacian in Germany.
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Important cave sites with long stratigraphies, often containing several Aurignacian layers, are situated in both the Ach and Lone Valleys. Bocksteinhöhle, Bockstein-Törle, Hohlenstein-Stadel, Hohlenstein-Bärenhöhle, and Vogelherd are in the Lone Valley. Brillenhöhle,
Sirgenstein, Geissenklösterle, and Hohle Fels are in the Ach Valley (Fig. 1).
In this paper, I will try to characterize the Aurignacian of the Swabian Jura, concentrating on the cultural context. Conard and Bolus (2003) and Conard et al. (this volume) discuss in detail the problems with dating the Aurignacian and determining its chronostratigraphic position and Liolios while Teyssandier (this volume) provides further details concerning its lithic and bone technologies.

A short history of research
The first Aurignacian artifacts from the Swabian Jura, including perforated cave bear
canines, were excavated by Ludwig Bürger in the Bocksteinhöhle in the 1880’s (Bürger,
1892). Pioneering research on the Aurignacian in southern Germany was carried out by
Robert Rudolf Schmidt when excavating Sirgenstein cave in 1906. His results were published in 1910 (Schmidt, 1910) and served as a basis for his fundamental monograph Die
diluviale Vorzeit Deutschlands, published in 1912 (Schmidt, 1912).
The Aurignacian site with most abundant finds so far excavated in southern Germany
is Vogelherd cave, where Gustav Riek found two rich Aurignacian horizons (Riek, 1934).
More recently, it is Joachim Hahn’s name that has become closely associated with Aurignacian research in general and especially in southwestern Germany. His excavations in
Geissenklösterle cave, where he found two rich Aurignacian horizons, are internationally
known.
Following Hahn’s death in 1997, excavations at Hohle Fels near Schelklingen, only
3 km away from Geissenklösterle, continued under the direction of Nicholas Conard and
Hans-Peter Uerpmann. An Aurignacian sequence with clear subdivisions, which Hahn had
only touched in its uppermost part in the 1970’s, has been excavated since 2001. Thus, for
the first time in ten years, a well-stratified Aurignacian can be studied in southwestern Germany.

The Geissenklösterle Aurignacian
Fieldwork was carried out in Geissenklösterle cave by Joachim Hahn and others
between 1973 and 1991, and has been continued since 2000 by Nicholas Conard and colleagues. These excavations uncovered a long stratigraphy comprising layers from the Middle Paleolithic to the Mesolithic, as well as other Holocene material, thus providing the best
studied sequence in the Swabian Jura. While the Middle Paleolithic yielded only few tools,
generally bearing cryo-retouch, the Gravettian and Aurignacian layers were especially rich
in finds.
The Aurignacian can be subdivided into a lower and an upper Aurignacian. A series
of dates based on the TL signal of burnt flint yielded an age of about 40 000 BP for the lower
Aurignacian and an age of about 38 000 BP for the upper Aurignacian (Richter et al.,
2000). Moreover, we have several dozens of radiocarbon dates, both conventional and AMS
dates. If one excludes obvious outliers and dates on cave bear bones and other non-archeological materials, there are 33 dates from five different laboratories for several subunits of
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the lower Aurignacian complex III and the upper Aurignacian complex II. Although some
radiocarbon dates are about as old as the TL dates, on average the AMS dates are about 2000
years younger for each Aurignacian horizon respectively (Conard and Bolus, 2003; see
also Conard et al., this volume).
Both horizons yielded evident settlement features, the most outstanding feature of the
lower Aurignacian being a fireplace, which Hahn did not excavate entirely and which was
further investigated during the new excavations in 2001 (Hahn, 1988, 1989; Conard and
Malina, 2002). For the upper Aurignacian, a large concentration of burnt bones should be
mentioned (Hahn, 1988).
The stone knapping technique is very similar in both horizons. Basically, the Aurignacians used a relatively simple, but marked, unidirectional blade production technique. The
toolkit is similar in both horizons, but the percentages of special tool-types differ significantly. Carinated and nosed end scrapers appear much more often in the lower Aurignacian,
where splintered pieces are rare. Burins nearly reach the same numbers in both horizons.
The upper Aurignacian is dominated by simple endscrapers, and splintered pieces by far outnumber those of the lower Aurignacian. There are several busked burins. It is only in the
upper Aurignacian that very small numbers of Dufour bladelets appear (Figs. 2-3).
In the lower Aurignacian, most organic artifacts are projectile points and carefully
worked ivory rods, but there is also one antler hammer. The large amount of ivory working
debris is striking and suggests the manufacture of an important number of organic artifacts.
Projectile points with split bases appear only in the upper Aurignacian. All in all, the range
of organic artifacts is more diverse in the Geissenklösterle II assemblage, which features one
bâton percé made of ivory (Figs. 2-3).
The lower Aurignacian yielded a diverse array of pendants, ten in total: there are elongated and tear-shaped pieces made of ivory, as well as perforated fox canines (Fig. 2). In addition, one worked fragment of soapstone from the same complex may also be interpreted as
the remains of a pendant (Conrad, 2003). Most pieces mentioned had been found near the
fireplace or in the fireplace itself (Hahn, 1989, 1992). The objects of personal ornamentation
in the upper Aurignacian are dominated by double perforated ivory beads, their number now
reaching nearly one dozen. No parallels exist for a large retoucher-like pendant made of reindeer antler (Fig. 3). In the context of ornamental objects, decorated antler rods with regular
incisions at the rim must also be mentioned. Finally, there are some fish vertebrae which have
been perforated to be used as pendants and which have been colored red intentionally.
Until now, art objects only appear in the upper Aurignacian (Fig. 3). These four ivory
figurines (including the relief with the upright standing anthropomorphic figurine with
carefully carved notches along the edges and regularly carved depressions on the backside)
are well known (Hahn, 1986). Belonging to the same context are two flutes made of swan
bones, which, like the art objects mentioned above, are among the oldest of their kind worldwide (Hahn and Münzel, 1995).
There has been some confusion and debate about the character of the lower Aurignacian of Geissenklösterle cave. Hahn described the assemblage as Proto-Aurignacian, primarily because of the numerous carinated and nosed endscrapers, the relative scarcity of
retouched blades, the lack of points with split bases and, above all, because of its stratigraphic position below an Aurignacian assemblage with points with split bases (Hahn, 1988,
1996). On the contrary, Nicholas Conard and I have argued that the Geissenklösterle III
assemblage is in every respect Aurignacian in character, even if without art objects (Bolus
and Conard, 2001; Conard and Bolus, 2003), while Janusz Kozĺowski and Marcel Otte
have placed this layer into their Pre-Aurignacian group, together with the Bachokirian
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FIG. 2 – Aurignacian of Geissenklösterle, Archeological Horizon III. 1-3. perforated fox canines; 4-5. ivory pendants; 6. ivory
bead; 7. grooved bone; 8. artifact resembling a carinated endscraper; 9-10. carinated endscrapers; 11-12. nosed endscrapers;
13, 17. burins; 14, 21. bone points; 15. endscraper; 16. splintered piece; 18. ivory rod (projectile point?); 19. worked ivory
splinter; 20. blade core with refitted blades. After Hahn, 1988 (1-2, 4-5, 7-21) and Hahn, 1989 (3, 6).
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– Aurignacian of Geissenklösterle, Archeological Horizon II. 1-3. endscrapers; 4. pointed blade; 5. laterally retouched
blade; 6, 10-11. splintered pieces; 7. busked burin; 8. burin on truncation; 9. truncated blade; 12. antler pendant; 13. Dufour
bladelet; 14, 20, 22. ivory figurines; 15-19. double perforated ivory beads; 21. bone flute; 23. decorated bone; 24. bone point
with split base; 25. bâton percé of ivory. After Hahn, 1986 (14, 20, 22), Hahn, 1988 (1-13, 15-19, 23-25), and Conard and Bolus,
2003 (21).
FIG. 3
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FIG. 4 – Aurignacian of Hohle Fels near Schelklingen. Archeological Horizon III (1, 9-11, 15, 19, 21), Archeological Horizon IV
(2-8, 12-14, 16-18, 20), and Archeological Horizon V (22-23). 1. perforated bear incisor; 2. perforated upper eyetooth from red
deer; 3. roughout for ivory beads; 4. half-finished ivory bead; 5-7. double perforated ivory beads; 8-9. burins; 10. truncated
blade; 11. busked burin; 12-13. disc-shaped ivory beads; 14. pointed blade; 15. carinated burin; 16. double nosed endscraper;
17. blade with Aurignacian retouch; 18. blade pointed at one end and truncated at the other; 19. bone awl with intense
polishing; 20. fragment of a bone point; 21. worked mammoth rib; 22. nosed endscraper; 23. endscraper combined with a
pointed end. After Conard and Bolus, 2003.
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assemblages, erroneously suggesting a lack of carinated endscrapers and bone points
(Kozĺowski and Otte, 2000). In recent years, João Zilhão and Francesco d’Errico have in
numerous publications disputed the Aurignacian character of Archeological Horizon III,
and argued — sometimes based on incorrect information — that the key Aurignacian artifacts in horizon III, especially the ornaments and bone tools, are due to a mixing from the
overlying Aurignacian assemblage (Zilhão and d’Errico, 1999; Zilhão, 2001; see also Conard
and Bolus, 2003).

Other Aurignacian sites in southwestern Germany
The closest parallel for the upper Aurignacian of Geissenklösterle in southwestern Germany, not only because of the presence of art objects, is represented by Aurignacian layer
V of Vogelherd cave, in the Lone Valley, while Aurignacian layer IV from this site seems to
show more affinities with the much earlier Geissenklösterle III Aurignacian (Riek, 1934;
Hahn, 1977, 1988). AMS dates recently measured at Prime Lab at Purdue University suggest that layer V from Vogelherd may be up to 36 000 years old, while layer IV is up to now
only poorly dated, the oldest (conventional 14C) results falling in the range of 31 000 BP
(Conard and Bolus, 2003).
Because of the famous Löwenmensch figurine, the Aurignacian of Hohlenstein-Stadel
may be added to this group, although the stone artifacts show some similarities with the
lower Geissenklösterle Aurignacian (Hahn, 1988). Dates for the Aurignacian from Hohlenstein-Stadel lie in the range of about 32-33 000 BP, which means that they are somewhat
younger than those for the upper Aurignacian of Geissenklösterle.
The Aurignacian from Sirgenstein cave is characterized by bone points with simple
bases and a dominance of endscrapers (Schmidt, 1912; Hahn, 1977); it reveals certain similarities with the lower Aurignacian from Geissenklösterle rather than with the upper Aurignacian. New dates for the Sirgenstein Aurignacian, the first ever obtained for this site, fall
in the range between around 27 000 BP (layer V) and 30 500 BP (layer VI), thus being distinctly younger than those for the Geissenklösterle III Aurignacian.
New results from the current excavations at Hohle Fels considerably enlarge our
knowledge of the Aurignacian in southwestern Germany. In 1999, the fragment of an
ivory figurine was discovered in a transitional horizon between the Gravettian and the
Aurignacian. Two bones from the immediate vicinity of the figurine produced dates of ca.
30 000 BP that fall into a time period when the earliest Gravettian in the region is already
appearing. Depicting an animal head, the art object can, for stylistic reasons, be compared
with the figurines from Geissenklösterle and Vogelherd (Conard and Floss, 2000). In the
summer of 2001, a well stratified Aurignacian horizon with clear subdivisions was uncovered in the cave, and the excavation team is still excavating in these Aurignacian layers. Obviously no significant vertical disturbances appeared within these subdivisions. One of the
lowermost of these layers, Geological Horizon 7, produced a hearth-like concentration of
burnt bones. The Aurignacian finds include typical stone tools, such as carinated and
busked burins, nosed and carinated scrapers, and laterally retouched blades. Moreover,
objects of personal ornamentation, among them double perforated ivory beads similar to
those from Geissenklösterle and Sirgenstein caves, as well as different organic tools, were
also found (Fig. 4). The presence of another fragmentary ivory relief which seems to depict
a bird is noteworthy (Conard et al., 2002). Absolute dates for the Hohle Fels Aurignacian
have not yet been obtained.
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The other, often small, Aurignacian assemblages from the Swabian Jura, such as those
from Bocksteinhöhle, Bockstein-Törle, and Hohlenstein-Bärenhöhle in the Lone Valley,
and Brillenhöhle in the Ach valley, will not be discussed here (for further information see
Conard and Bolus, 2003).

Human remains from the Swabian Aurignacian
While the Middle Paleolithic of southwestern Germany was produced by Neandertals
as is indicated by a Neandertal femur found in the Schwarzes Moustérien of HohlensteinStadel (Kunter and Wahl, 1992), we have to ask which human form manufactured the artifacts from the earliest phase of the Upper Paleolithic (Table 1).
TABLE 1

Human remains from Middle Paleolithic and Aurignacian deposits of the Lone and
Ach Valleys in the Swabian Jura.
Site

Archeological
Horizon

Fossil

Anthropological
Determination

Archeological
Context

References

Schwarzes
Moustérien

diaphysis of
a right femur

Neandertal
male? adult

Mousterian

Völzing, 1938
Kunter and
Wahl, 1992

19-20 m
spit 6

premolar

modern H. s.?
young adult

Aurignacian

Hahn, 1977

V (basis)

Stetten 1
cranium + mandible
2 lumbar vertebrae

modern H. s.
male adult

Aurignacian

Riek, 1932
Gieseler, 1937
Czarnetzki, 1983

V (basis)

Stetten 3
humerus

modern H. s.
male

Aurignacian

Gieseler, 1937
Churchill and Smith,
2000

V (basis)

Stetten 4
left metacarpal

modern H. s.

Aurignacian

Czarnetzki, 1983

IV (top)

Stetten 2
cranium

modern H. s.
male young adult

?

Riek, 1932
Gieseler, 1937
Czarnetzki, 1983

VI

left upper canine
left lower molar

modern H. s.
adult

Aurignacian

Schmidt, 1910
Schliz, 1912

VI

right upper canine

modern H. s.
adult

Aurignacian

Schmidt, 1910
Schliz, 1912

LONE VALLEY
Hohlenstein-Stadel

Vogelherd

ACH VALLEY
Sirgenstein

One isolated premolar belonging presumably to a modern human comes from the immediate vicinity of the Löwenmensch figurine in Hohlenstein-Stadel (Hahn, 1977), while three
human teeth from most probably two anatomically modern human individuals were found in
1906 by R. R. Schmidt within the lowest Aurignacian layer VI of Sirgenstein cave (Schliz, 1912).
The most important human fossils from the Aurignacian in southwestern Germany,
however, were discovered by Gustav Riek at the basis of the Aurignacian layer V of Vogel-
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herd cave in 1931, consisting of a well-preserved skull known as Stetten 1 and the remains
of probably two other individuals referred to as Stetten 3 and Stetten 4 (Riek, 1932; Gieseler,
1937; Czarnetzki, 1983; Churchill and Smith, 2000). A second skull, Stetten 2, was found
at the top of layer IV, but its exact cultural affiliation is unclear (Riek, 1932; Gieseler,
1937). With the new Vogelherd dates mentioned above, the human bones from layer V are
the oldest fossils of modern Homo sapiens sapiens clearly associated with an Aurignacian
assemblage in Europe. Since the Aurignacian layer IV is overlying layer V, this means that
anatomically modern humans are at least responsible for the Aurignacian of Vogelherd
and, by analogy, of Geissenklösterle II type, but because of the obvious cultural continuity between the Aurignacian horizons of the latter site it is plausible that Homo sapiens sapiens can in the same way be held responsible for the Aurignacian of Geissenklösterle III
type.

Conclusions
What conclusions can be drawn from the data presented? Considering the Geissenklösterle III Aurignacian on the one hand and the Sirgenstein V Aurignacian on the
other hand, we have got cornerstones in southern Germany which document a life span of
the local Aurignacian over some 10 000 years. During this time period, it is obvious that
both the Ach Valley and the Lone Valley were frequently visited by man, as the numerous
dates for the Swabian Aurignacian indicate (see Conard and Bolus, 2003). Traditions were
maintained over extended periods of time, as is documented by the ivory figurines from
Geissenklösterle cave, on one hand, and the ivory figurine from the transitional layer at
Hohle Fels, on the other. This fits the fact that the assemblage from the lower Geissenklösterle Aurignacian, some 37-40 000 years old, finds its best, if any, parallels in the
Aurignacian of Vogelherd IV, perhaps 31 000 years old, and in the assemblages from Sirgenstein cave, some 27-30 500 years old, while the upper Geissenklösterle Aurignacian can
be easily compared with Vogelherd V. The 32-33 000 year old Aurignacian of HohlensteinStadel holds a somewhat intermediate position, with the Löwenmensch figurine evoking the
Aurignacian of Geissenklösterle II and Vogelherd V type, whereas the artifact assemblage
is more like the Aurignacian of Geissenklösterle III and Vogelherd IV type. This indicates
that the characteristics of assemblages of, for instance, Geissenklösterle III type, such as the
lack of art objects, do not originate in chronological differences but rather have to be
explained in terms of functional variability. This, in return, strengthens a point frequently
made by Hahn: that one has to be cautious with chronostratigraphic interpretations based
merely on typology. Moreover, this means that Zilhão and d’Errico are wrong in refusing to
accept Geissenklösterle III as true Aurignacian and, finally, that Kozĺowski’s and Otte’s term
“Pre-Aurignacian” must be rejected for Geissenklösterle.
Series of dates for both the subdivisions of the new Aurignacian horizon in Hohle Fels
and for the newly excavated material from Geissenklösterle are in preparation. In addition,
micro-morphological analyses are being carried out at both sites with the help of Paul
Goldberg from Boston University. Thus, it will be possible to gain detailed information concerning the genesis of the sites. In combination with the analysis of the archeological finds
and with further dating of the other sites, such as Sirgenstein, it will be possible to improve
the chronostratigraphy for the Aurignacian of southern Germany and, especially, to better
understand the transitions from the Middle Paleolithic to the Aurignacian and from the
Aurignacian to the Gravettian.
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Chronostratigraphy and Archeological
Context of the Aurignacian Deposits
at Geißenklösterle
❚ NICHOLAS J. CONARD ❚ GERLINDE DIPPON ❚ PAUL GOLDBERG

Several models for the colonization of
Europe by modern humans and the spread of
Upper Paleolithic technology and fully modern
behavior hinge on the dating of the Swabian
Aurignacian. The key site for addressing these
questions is Geißenklösterle, where a large series
of radiometric dates indicates that the Swabian
Aurignacian begins around 40 000 years ago.
This paper reviews arguments for and against the
stratigraphic integrity of the Aurignacian horizons

ABSTRACT

at Geißenklösterle and considers archeological,
taphonomic, geoarcheological and chronological
data from the site. On balance the evidence
indicates that the lower Aurignacian at
Geißenklösterle is of great antiquity and probably
dates to about 40 000 years ago. These data are
consistent with the Danube Corridor and
Kulturpumpe models for the colonization of Europe
by modern humans and for the appearance of
many innovations of the Upper Paleolithic.

Introduction
Geißenklösterle is one of the key sites indicating the early presence of the Aurignacian in
central Europe (Fig. 1). The first season of excavation was directed by Eberhard Wagner in 1973,
and from 1974-1991 Joachim Hahn directed 14 seasons of excavation. In 2000 fieldwork began
again under Conard’s direction and continued until a good stopping point had been reached following the 2002 field season. Background information on the site can be found in numerous
publications including Hahn’s monograph on the site from 1988, and other papers (e.g. Hahn
1989). The most recent
information on Geißenklösterle can be found in
the excavation report from
2001 (Conard and Malina,
2002) and in review articles
on the early Upper Paleolithic of Swabia (Bolus and
Conard, 2001; Conard,
2002; Conard and Bolus,
2003).
Over the years since
excavation began at the site
in 1973 dozens of radiocarbon dates have been ma- FIG. 1 – Map of Aurignacian sites in the Jura. 1 Sirgenstein, 2 Hohle Fels,
de on finds from the site. 3 Geißenklösterle, 4 Brillenhöhle, 5 Bockstein, 6 Hohlestein, 7 Vogelherd.
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The lower Aurignacian of archeological horizon III (AH III) has yielded numerous radiocarbon dates that mainly fall in the range between 30 and 40 kyr BP. The dates from the
upper Aurignacian of archeological horizon II (AH II) overlap with those of AH III and lie
mainly between 30 and 35 kyr BP. Six TL dates on burnt lithic artifacts published by Richter
et al. (2000) for AH III provide a mean age of 40.2±1.5. Two TL dates from AH II lie in the
range of 37 000. These radiometric dates make Geißenklösterle one of the best-dated Aurignacian sites in Europe.
If the lower Aurignacian at Geißenklösterle does date to about 40 kyr BP, this would
have important ramifications for testing scenarios for the development and spread of the
Aurignacian. If one assumes that modern humans produced Aurignacian artifacts, dating
the earliest Aurignacian could be viewed as equivalent to dating the arrival of modern
humans in Europe. Since very few Aurignacian deposits have yielded human skeletal
remains, this assumption may or may not be valid (Churchill and Smith, 2000). Skeletal
remains of Neandertals have never been found in a sound Aurignacian context, and skeletal material from modern humans has. Thus this assumption is a reasonable starting point
for building hypotheses about the colonization of Europe by modern humans (Conard and
Bolus, 2003).
In several publications Zilhão and d’Errico have argued that problems exist with the
archeological and taphonomic context of the finds from the lower Aurignacian of Geißenklösterle (e.g. Zilhão and d’Errico, 1999; Zilhão, 2001). These authors’ assessment is based
mainly on their reading of Hahn’s (1988) monograph on the site. Zilhão and d’Errico’s criticism of the archeological context of the Aurignacian of Geißenklösterle is based primarily
on three lines of reasoning. These are 1) typological and technological arguments; 2) evidence for mixing based on lithic refits depicted in Hahn’s monograph; 3) large fluctuations
in radiocarbon dates within the Aurignacian layers. An assessment of the typological and
technological characteristics of the Aurignacian from Geißenklösterle lies outside the scope
of this paper, but many data that refute the position advocated by Zilhão and d’Errico have
been presented elsewhere (Hahn, 1988; Conard and Bolus, 2003). Bolus, Liolios and
Teyssandier have also addressed these criticisms in their contributions to this volume.
This paper addresses the question of stratigraphic mixing at the site and considers possible explanations for the patterns observed in the radiometric dates from the Aurignacian of
Geißenklösterle.

Stratigraphic Context of AH II and III
Contrary to the arguments advocated by Zilhão and d’Errico (Zilhão and d’Errico,
1999; Zilhão 2001), a number of lines of argument indicate that relatively little mixing has
taken place at Geißenklösterle. Here we consider the distribution of finds of worked mammoth ivory and the distribution of refitted lithic artifacts from the Aurignacian of Geißenklösterle. The point here is not to rule out any possibility of mixing between strata at the site,
since this cannot be done, but rather to demonstrate that the composition of the Aurignacian assemblages is not significantly altered as a result of mixing between strata.
Results from the current excavations have brought the number of piece-plotted objects
at the site to well over 30 000 finds. Many times this number of finds have been recovered
during the water screening, which was conducted on all excavated sediments. These data
allow very precise analysis of the provenience of all classes of artifacts and the abundant refitting data from the site.
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Distribution of Ivory Artifacts
Worked ivory is particularly characteristic of the Swabian Aurignacian, and is lacking
in the Middle Paleolithic of the region. Based on current data, which do not yet reflect the
full assemblages, AH II has yielded 279 ivory artifacts including debris from ivory working.
AH III has produced a still larger assemblage with 507 pieces. These figures are from
Münzel’s ongoing study of the faunal material from Geißenklösterle. Examination of the
horizontal and vertical distributions of worked ivory from AH II and AH III (Figs. 2-5) shows
that finds cover nearly all of the excavated areas for both horizons. The details of the distributions, however, differ with the relatively dense concentrations in the northern part of
AH III, while AH II shows a less dense, but more uniform distribution of worked ivory. The
vertical profile projections confirm the great abundance of worked ivory in both the lower
and upper Aurignacian of the site. Since the lower Aurignacian contains considerably
larger amounts of ivory working debris than the upper Aurignacian, it is highly unlikely that
the worked ivory has migrated downward from AH II into AHIII, as has been suggested by
Zilhão and d’Errico (1999) as a means of explaining the presence of organic artifacts in AH
III. If at all, an upward movement of these finds seems more likely. These results based on
the distributions of worked ivory are also consistent with Münzel’s (1999) refitting studies
of other classes of organic materials.

FIG. 2

– Geißenklösterle. The horizontal distribution of mammoth ivory artifacts and ornaments from AH III.
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FIG. 3

– Geißenklösterle. The horizontal distribution of mammoth ivory artifacts and ornaments from AH II.

FIG. 4

– Geißenklösterle. The vertical distribution of mammoth ivory artifacts and ornaments from AH III.
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FIG. 5

– Geißenklösterle. The vertical distribution of mammoth ivory artifacts and ornaments from AH II.

Lithic Refitting
Several dozen groups of lithic artifacts from the Aurignacian of Geißenklösterle have
been refitted to form groups, referred to as Knolle or Werkstücke. Since Hahn’s publication
additional refitting has been conducted, and, based on ongoing work, no fewer than 630
lithic artifacts have been refitted from the Aurignacian deposits at Geißenklösterle.
As Hahn argued, although refits across units are documented, the majority of refitted finds
are from within AH II or AH III. The best way to gain an impression of the spatial distribution of refitted artifacts is by viewing them in projections on a vertical profile. This has
been done for many refitting groups as is seen, for example, in the plots for refitting groups
A3, A9, A11, A16, and A20 presented in Figs. 6-10. These plots are based on coordinates of
individual refitted artifacts, and the vertical scatter of the finds is remarkably low when one
considers that the finds are scattered over irregular deposits covering an area of 38 complete
and partially excavated square meters. These plots are a fair representation of the refitting
complexes, and they reflect the general stratigraphic integrity of the deposits. Although the
finds may not be completely in situ, and taphonomic factors almost certainly have affected
the distribution of the finds, these plots indicate that large scale mixing has not occurred.
Based on the data presented above, we conclude that the lower and upper Aurignacian
assemblages from Geißenklösterle are from good stratigraphic contexts. As Hahn (1988)
described in detail, a number of factors including indistinct transitions between stratigraphic units, excavator error, cryoturbation, bioturbation, and anthropogenic mixing during the Paleolithic have made it difficult to separate the stratigraphic units at Geißenklösterle. These factors complicate the definition of cultural stratigraphic units at nearly all
excavations in rich cultural deposits in caves. Using the data available in the 1980s from
refitted lithic artifacts from refitting groups A9 and A14, Hahn (1988, p. 74) concluded that
about 60% of finds stayed in their original stratigraphic subunits. Of the 40% of artifacts
that migrated out of their original stratigraphic subunit or were incorrectly excavated, 90%
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FIG. 6

– Geißenklösterle. Refitting sequence A3 from Geißenklösterle AH III.

FIG. 7

– Geißenklösterle. Refitting sequence A9 from Geißenklösterle AH III.
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FIG. 8

– Geißenklösterle. Refitting sequence A11 from Geißenklösterle AH III.

FIG. 9

– Geißenklösterle. Refitting sequence A16 from Geißenklösterle AH III.
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FIG. 10

– Geißenklösterle. Refitting sequence A20 from Geissenklösterle AH III.

apparently migrated upward and 10% migrated downward. Hahn’s assessment is a reasonable characterization of the problems related to the separation of fine cultural stratigraphic units. Thus Hahn abandoned attempts to analyze the many subdivisions of AH II
and III at Geißenklösterle and instead concentrated his efforts on specific archeological features and the analysis of the major cultural stratigraphic units that he termed archeological horizons II and III. All subsequent work in Tübingen has confirmed Hahn’s interpretation and demonstrated that large scale mixing between the major stratigraphic units II and
III has not occurred.

Micromorpholoy and Geoarcheology
Geoarcheological analyses have formed an important focus of the work at Geißenklösterle since the dig was reopened in 2000. Some of the first results from the Aurignacian deposits are now available (Dippon, 2003) and can be summarized as follows. Micromorphological analyses show marked distinctions between geological horizons GH 15, the
main unit at the base of AH III, and the underlying archeologically nearly sterile layer GH
17. Since GH 16 is highly localized, GH 15 directly overlies GH 17 in most areas. The contact between the units is sharp. GH 15 has less fine-grained silt and clay rich matrix and
more limestone rubble than the more homogeneous, underlying GH 17. The laminar structure that is recognizable in GH 15 and probably results from ice segregation does not
extend into GH 17, which is characterized by a more porous structure and small spherical
aggregates of sediment. The sharp contact between these distinct units rules out the possibility of significant mixing between the horizons, and the unconformity may well result
from solifluction or gelifluction between the deposition of the two units (Dippon, 2003).
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Additional observations indicate that GH 15 has not been reworked or mixed. The horizon contains well-defined stratified deposits of secondary iron oxides that have not been disturbed since their accumulation. In the northern part of excavation in unit 88, micromorphological analyses in the area of a fireplace (Hahn, 1989) show high concentrations of
phosphates and phytoliths, as well as fragments of charcoal. Had significant mixing taken
place these indications of burning would have been stratigraphicaly less well defined (Dippon, 2003).
Although fewer samples from the upper Aurignacian and Gravettian have been studied, results from samples from these layers in the northern part of the excavation show significant distinctions. The Gravettian unit GH 10 shows clear signs of cryoturbation, while
indications of cryoturbation are lacking in the upper Aurignacian of GH 11 and 12. Both of
these upper Aurignacian deposits show minor indications of bioturbation including high
porosity and small spherical aggregates of sediment. The micromorphological studies,
however, have not yielded indications of significant mixing between these layers. These
results are consistent with the archeological arguments summarized above.

Interpreting the Radiometric Dates
The 37 published AMS radiocarbon dates from the Middle Paleolithic, Aurignacian and
Gravettian of Geißenklösterle are presented in Fig. 11. The radiocarbon dates from decay
counting do not contradict the results from AMS dating, but have not been included. This decision was made because precise provenience is only available for the AMS dates of individual
finds, and the dates from decay counting reflect the ages of samples containing multiple
bones. Many of the dates were made on organic artifacts and anthropogenically modified
bones. Excellent bone preservation at Geißenklösterle provides good yields of collagen for dating, and the likelihood of contamination is generally low (Conard and Bolus, 2003).
The most striking feature of the radiocarbon dates from Geißenklösterle is the enormous fluctuations of samples from similar stratigraphic positions. This situation has troubled us for many years, since these results contradicted the good stratigraphic context of the
site. In connection with the results from his dissertation on thermoluminescence, Richter
concluded that the TL and AMS dates from AH II and AH III were consistent with devel-

– Geißenklösterle. The vertical projection of AMS dates on archeological material from the Middle Paleolithic,
Aurignacian and Gravettian horizons.
FIG. 11
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opment of an early Aurignacian in Swabia around 40 kyr BP (Richter et al., 2000; Hahn,
1995; Housley et al., 1997). Particularly important were six TL dates on burnt flints from
AH III that provided a mean age of 40.2±1.5 kyr BP and two TL dates on burnt flint from
AH II that yielded ages of ca.37 kyr BP. Richter et al. (2000) pointed to a mean age of ca.
38 kyr BP for AMS radiocarbon measurements from AH III, and in their view this offset
between TL and radiocarbon dates was consistent with other data suggesting an underestimate of radiocarbon ages by several thousand years in the period. In recent years we
undertook addition radiocarbon dating to test the conclusions of Richter and colleagues
(Conard and Bolus, 2003). These new results tended to confirm early dates for the Aurignacian, but also provide further documentation of great fluctuations in the radiocarbon
dates.
The best explanation for the high variability in the 14C dates is that they reflect natural
fluctuations in atmospheric radiocarbon. Other non-archeological records including the signals from North Atlantic benthic foraminifera (Voelker et al., 2000), Japanese varves (Kitagawa and van der Plicht, 1998) and stalagmites from the Bahamas (Beck et al., 2001) provide archives with similar very large fluctuations in radiocarbon concentrations. Results of
measurements of the flux of 10Be and 36Cl provide further support for the existence of this
phenomenon (Baumgartner et al., 1998). This explanation for the radiocarbon signal at
Geißenklösterle and a discussion of its ramifications has been presented in more detail in
other publications and will not be repeated here (Conard, 2002; Conard and Bolus, 2003).
We conclude, however, that the variations in radiocarbon ages in the Aurignacian deposits
at Geißenklösterle are largely the result of global fluctuations in atmospheric radiocarbon
content rather than large scale reworking of sediments and finds.

Conclusions
We conclude based on the diverse archeological data including the distributions of ivory
artifacts and refitting lithic artifacts that the Aurignacian finds from Geißenklösterle are
from a good stratigraphic and archeological context. The radiocarbon dates for these
deposits generally underestimate the calendar ages of the deposits, and the great fluctuations reflect the global variation in atmospheric radiocarbon rather than mixing between
archeological layers.
These results are in agreement with geoarcheological arguments including micromorphological analyses summarized above that demonstrate that the composition of the
find horizons is not significantly affected by the reworking of the site’s sediments (Dippon,
2003). The micromorphological results rule out the possibility of large-scale mixing between
the archeological units.
Thus we conclude that the Aurignacian at Geißenklösterle began around 40 kyr BP and
that differences in the compositions of the assemblage from AH II and III as described by
Hahn (1988) and Bolus (this volume) reflect the activities that took place at the site rather
than a series of taphonomic biases as suggested by Zilhão and d’Errico (1999). These
observations are consistent with the Danube Corridor and Kulturpumpe hypotheses for the
arrival of modern humans in Europe and the timing and spread of innovations of the
Upper Paleolithic. The available data support the hypotheses that the upper Danube Basin
and especially Swabia was settled very early by modern humans, and that Swabia provided
one of the key regions for development of early Upper Paleolithic cultural innovations
including those of the Aurignacian (Conard, 2002; Conard and Bolus, 2003).
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Defining the earliest Aurignacian
in the Swabian Alp: the relevance of the
technological study of the Geissenklösterle
(Baden-Württemberg, Germany) lithic
and organic productions
❚ NICOLAS TEYSSANDIER ❚ DESPINA LIOLIOS

The Geissenklösterle cave site
(Baden-Württemberg, Germany) has achieved
celebrity for having yielded several rich
Aurignacian occupation levels, among the
earliest in central Europe. Recently, the
coherence of J. Hahn’s archeostratigraphic
subdivisions has been called into question,
and doubts raised about the validity of the

ABSTRACT

earliest Aurignacian assemblage (reconstructed
level III). The paper presents the first results
of a fresh technological approach to the lithic
and organic productions of the seven
Aurignacian levels. These results add support
to J. Hahn’s interpretations and speak in favor
of the existence of a genuine Aurignacian
predating the split-based points facies.

Introduction
Conceptions of the earliest Aurignacian occupations in Europe currently remain a
topic of intense debate, for they are closely related to the more general issue of the first
forms of social organization developed by anatomically modern humans in this part of the
world. At present, the timing of the arrival of Aurignacian groups in Europe is still an
unresolved issue, and conflicting models have been propounded: do the earliest occurrences of the Aurignacian date back to ca. 40 000 BP in the Balkans, in the middle
Danube valley and in Spain (Kozĺowski and Otte, 2000), or do they strictly postdate the
so-called transitional industries and therefore only appear ca. 36 500 BP (Zilhão and
d’Errico, 1999)?
Because of their early age estimates or of their stratigraphic sequences, a certain
number of sites are central to the discussion. A case in point is the Achtal Geissenklösterle
cave site, situated in the heart of the Swabian Alp: it is one of the major reference sequences that are considered of special significance to the understanding of the earliest Aurignacian. Ranging from the Middle Paleolithic to the Mesolithic, the stratigraphy is notable
for the wealth of its Aurignacian and Gravettian occupation levels (Hahn, 1988; Scheer,
1993). During excavation by J. Hahn between 1974 and 1991, seven archeological levels
were defined as Aurignacian (Fig. 1). Building from an in depth taphonomic study based
on extensive refitting and the spatial distribution of conjoining pieces, J. Hahn suggested
that the Aurignacian sequence consisted of two major assemblages (“reconstructed” levels
II and III), and that sorting of the material by complex post-depositional processes
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– Stratigraphic profile of the Geissenklösterle cave (after Hahn, 1988, modified). AH refers to the archeological levels
and GH to the geological horizons.
FIG. 1

was responsible for the formation of the seven archeological levels identified (Hahn,
1988). According to the author, the major assemblages are organized around one main
occupation level each, IIb and IIIa, respectively structured around an ash lens and a
hearth. Initially, J. Hahn did not construe the differences between the two assemblages as
being only chronocultural, but considered they might also be induced by economic and
functional variability (Hahn, 1988). A few years later, after new AMS dating results gave
an earlier age estimate for reconstructed level III, the assemblages were reinterpreted and
respectively defined as a typical early Aurignacian (reconstructed level II) overlying a
Proto-Aurignacian (reconstructed level III) (Hahn, 1995).
The general opinion is that the chronocultural attribution of reconstructed level II is
uncontroversial. Complete with split-based points, personal ornaments and some remarkable mobiliary art, its composition is representative of the early Aurignacian (Aurignacian
I) defined in southwest France. On the other hand, with its associated early age estimates,
reconstructed level III has dramatically reopened the debate about the timing and nature
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of the earliest Aurignacian occurrences in the middle Danube valley (Bolus and Conard,
2001; Kozĺowski and Otte, 2000; Richter et al., 2000; Zilhão and d’Errico, 1999). Devoid
of art objects and containing but a few personal ornaments and a scanty organic industry
lacking any type fossils, its chronocultural attribution has recently been discussed by J.
Zilhão and F. d’Errico: it is assessed either as a “transitional” assemblage, or as resulting
from a disturbance of the overlying typical Aurignacian (Zilhão and d’Errico, 1999). The
archeological definition and chronocultural attribution of reconstructed level III are therefore extremely problematic. In this context, the following technological study of the lithic
and organic productions of the seven Geissenklösterle Aurignacian levels aims to cast new
light on the debate.
The results obtained testify to the existence of at least two distinct Aurignacian assemblages and give currency to J. Hahn’s earliest contentions. While indicating that these
assemblages can indeed be identified with the Aurignacian, they also highlight important
differences between their technoeconomic patterns, which cannot be imputed to postdepositional disturbance. Additional studies, such as further lithic refittings, are however
required to confirm these preliminary results.

The lithic productions
Two distinct lithic assemblages
The question of a possible chronocultural difference between reconstructed levels II
and III was not clearly spelled out in J. Hahn’s monograph (1988). Technological data were
lumped together for all levels, and while typological profiles were presented for reconstructed levels II and III respectively, the archeological levels identified during excavation
were not distinguished in the process and all the lithics grouped into two assemblages. Such
a presentation does not allow the exact stratigraphic position of each object to be known, and
this is particularly troublesome where the more diagnostic tools, carinated and nosed endscrapers for instance, are concerned. There is therefore good cause to call into doubt the integrity of reconstructed level III and to question the origin of the supposedly related carinated/nosed pieces (Zilhão and d’Errico, 1999): do they really belong to this level or were they
moved down by turbation from reconstructed level II? The point we want to make in this
section of the paper is that, in spite of explicitly acknowledged disturbance, two specifically
patterned assemblages can be distinguished.
There are indeed grounds for thinking that these carinated/nosed pieces belong to
reconstructed level III. First and foremost, it should be clear that the tool count presented
here includes absolutely all the artifacts recovered up to 1991 (Table 1), whereas in his
monograph J. Hahn had taken into account only the results of excavation until 1984 (Hahn,
1988). While he counted only 16 carinated and nosed endscrapers, these now add up to 46.
They are massively concentrated within reconstructed level III, and mainly so in the allegedly original occupation level IIIa (Table 1; Fig. 2). Reconstructed level II has yielded only
six carinated/nosed pieces, whereas 40 were recovered from reconstructed level III, 27 of
which are situated in IIIa. Insofar as they are best represented in reconstructed level III, and
notably in level IIIa, which does not lie directly below reconstructed level II, it is unlikely
that these items originated in the latter level: if this were the case, a higher proportion of
carinated/nosed pieces might be expected in reconstructed level II as a whole, and in the
upper levels of reconstructed level III (IId and III).
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TABLE 1

Typological composition of the Aurignacian levels of Geissenklösterle cave.
IIa

IIb

reconstructed II

IId

III

IIIa

IIIb

reconstructed III

single endscraper

11

2

13 (8,23%)

3

8

9

—

20 (12,82%)

atypical single endscraper

—

—

—

—

—

1

—

1 (0,65)

double endscraper

—

—

—

—

1

—

—

1 (0,65)

end scraper on retouched
blade

6

4

10 (6,33%)

—

—

3

—

3 (1,92%)

end scraper on Aurignacian
blade

—

1

1 (0,63%)

—

—

—

—

—

carinated endscraper

—

1

1 (0,63%)

1

3

9

1

14 (8,97%)

thick nosed endscraper

1

3

4 (2,54%)

1

7

15

—

23 (14,74%)

double thick endscraper

1

—

1 (0,63%)

—

—

3

—

3 (1,92%)

endscraper-burin

1

1

2 (1,27%)

—

1

1

—

2 (1,28%)

borer-burin

—

1

1 (0,63%)

—

—

—

—

—

burin on break

4

4

8 (5,06%)

—

2

3

—

5 (3,20%)

double burin on break

1

1

2 (1,27%)

1

—

1

—

2 (1,28%)

burin on retouched truncation

3

5

8 (5,06%)

1

5

11

—

17 (10,9%)

dihedral burin

—

—

—

1

—

—

—

1 (0,65%)

core burin

—

—

—

2

—

1

—

3 (1,92%)

retouched blade – one edge

6

10

16 (10,12%)

5

3

2

—

10 (6,41%)

retouched blade – two edges

4

7

11 (697%)

2

—

—

—

2 (1,28%)

blade with use-traces

—

—

—

—

2

6

2

10 (6,41%)

truncated blade

—

2

2 (1,27%)

—

1

2

1

4 (2,56%)

pointed blade

3

9

12 (7,6%)

—

—

1

—

1 (0,65%)

Aurignacian blade

1

1

2 (1,26%)

—

—

—

—

—

splintered piece

18

40

58 (36,7%)

6

11

2

—

19 (12,17%)

notch

—

—

—

1

5

4

—

10 (6,41%)

retouched flake

—

—

—

1

1

2

—

4 (2,56%)

flake with use-traces

—

—

—

—

—

1

—

1 (0,65%)

Kostenki piece

2

2

4 (2,54%)

—

—

—

—

—

pointed bladelet

—

1

1 (0,63%)

—

—

—

—

—

Dufour bladelet

—

1

1 (0,63%)

—

—

—

—

—

Total

62

96

158

25

50

77

4

156

Other data as well speak in favor of the existence of two separate assemblages. First,
the laminary character of the tools is more pronounced in II than it is in III, with 90% of
blade tools in the upper level as against only 60% in the lower level. This can be accounted
for by the greater proportion of carinated/nosed pieces in reconstructed level III. Conversely, retouched blades, pointed blades and splintered pieces (Fig. 2), numerous in II, are rare
in III. The fact that reconstructed levels II and III are each typologically balanced also supports the case for their distinction: in both instances, the two main archeological levels, respectively IIa-IIb and III-IIIa, exhibit relatively similar typological profiles, except for single
endscrapers, the proportions of which vary greatly between IIa and IIb.
Finally, differences pertaining to the way the lithic productions are patterned can also
be perceived. Reconstructed level III is characterized by complete blade reduction sequences, right from the first phases of exploitation to the final phases of core discard and tool
manufacture. On the other hand, there is scantier evidence of on-site blade production in
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a

b

c

FIG. 2 – Frequency of the main tool-types of reconstructed levels II and III of the Geissenklösterle cave (a: comparison between
the main levels of reconstructed level II; b: comparison between the main levels of reconstructed level III; c: comparison
between reconstructed levels II and III).
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– Geissenklösterle cave. Blade production of reconstructed level III. 1. refitting of a blade production sequence (after
Hahn, 1988, modified); 2. blade core; 3-5. blades (drawings by N. Teyssandier).
FIG. 3
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reconstructed level II, since the related reduction sequences are more fragmentary, and
cores as well as the initial debitage phases are but poorly represented. Additionally, this
assemblage features a wider range of raw materials than the lower levels, a greater use of
exogenous materials, and the introduction of blade blanks and tools produced off-site (Burkert, 1999; Burkert and Floss, in press).
The above data substantiate the claim that reconstructed levels II and III are indeed distinct from one another. While there is no denying that the sequence has suffered some disturbance, as meticulously demonstrated by J. Hahn in his pioneering study, we believe it has
proved possible to show that reconstructed level III cannot be construed as resulting only from
a disturbance of reconstructed level II. The more discriminating lithic elements — the carinated/nosed pieces in particular — undoubtedly originate in the former level and not in the
latter. Further quantification of these preliminary observations and their comparison with the
ongoing study of the spatial distribution of refitted items is the task that now lies ahead of us.

A single operative concept for the production of blades
While reconstructed levels II and III should be distinguished from one another as
argued above, they nevertheless share specific features that warrant their joint attribution
to the same technocomplex: the Aurignacian.
From a technological standpoint, no major conceptual differences could be perceived between reconstructed levels II and III, both predominantly characterized by a production of blades from mostly local and relatively high quality raw materials. The debitage, conducted on
medium-sized clasts (≤15 cm maximum dimension), is mainly unipolar (Fig. 3). It is worth
noting that this type of debitage produces a set of blades that are de facto diversified via the progressive reduction in length of the core. There is no evidence here of a cleavage between a production of long blades and a production of smaller blades. Initializing blade debitage by
means of a crest does occur, but more often than not this process seems to have been eschewed in favor of more local and perfunctory shaping out removals, debitage starting off directly
with the detachment of cortical blades or blade-like flakes. Throughout reduction, two technical processes are frequently used to control the morphology of the core and allow further
debitage: a few slightly plunging removals ensure that adequate longitudinal convexities are
maintained, while keeping the debitage surface sufficiently convex is achieved by detaching
neo-crests where this surface meets one of the sides of the core. In terms of intentions, such
exploitation systems are not highly constrained insofar as it is possible to obtain a set of
sometimes much diversified blanks from the same block: blades varying in width and exhibiting a more or less curved profile. The removal of the primarily sought blade blanks is exclusively carried out by direct percussion with a soft organic hammer.
The methods and techniques used are the same as those described for the production
of blades in the early Aurignacian of Western Europe (Aurignacian I), with which they can
be compared (see Bon, 2000).

Diversified bladelet productions
The bladelet productions (Fig. 4) of the two assemblages are conceptually related in
spite of major differences pertaining to the frequency of the implemented exploitation
systems. Bladelets are mainly extracted from carinated/nosed pieces (Fig. 4, no. 1) or from
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FIG. 4 – Geissenklösterle cave. Examples of Aurignacian bladelet productions. 1. carinated endscraper; 2. prismatic bladelet
core; 3. bladelet fitting into a blade production; 4. Kostienki core (only in reconstructed level II); 5-6. bladelets from prismatic
cores; 7-9. bladelets from carinated pieces; 10. Dufour bladelet (drawings by N. Teyssandier, except no. 10, which is after
Hahn, 1988).

prismatic cores on which blade debitage was previously conducted (Fig. 4, no. 2). It seems,
however, that, in reconstructed level III, blade and bladelet debitage were more independent
processes. This is directly related to the prevailing exploitation of carinated/nosed pieces for
the production of bladelets in this assemblage. The technical and typological attributes of
these carinated/nosed pieces (Fig. 5) are very homogeneous, and can be compared with
those defined in several early Aurignacian assemblages of Western Europe (Bon, 2000;
Chiotti, 1999; Lucas, 2000). On the other hand, no retouched bladelets were retrieved
from reconstructed level III. Whether much importance should be attached to this in the
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present context is debatable, since only one such item — a Dufour bladelet of the Roc-deCombe subtype (Fig. 4, no. 10) — was identified in the unquestionably Aurignacian reconstructed level II.
The concepts implemented in the blade and bladelet productions of the two assemblages are evidence of a shared cultural identity. Nevertheless, in view of their appreciably
different typological profiles and technoeconomic patterns, these assemblages cannot be
considered as belonging to the same stratigraphic unit.

FIG. 5
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– Geissenklösterle cave. Examples of carinated pieces from level IIIa (no. 3 is a preform) (drawings by N. Teyssandier).
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The organic productions
Although fewer organic than lithic artifacts were recovered from the Geissenklösterle
Aurignacian levels, they are qualitatively significant and equally support the case for the existence of Aurignacian occupations predating those classically defined as early Aurignacian.
J. Hahn (1988) had indeed drawn heavily on the organic material culture to distinguish between two different assemblages, one of which displayed a type fossil (the split-based point)
specific to the early Aurignacian. As demonstrated below by the comparative analysis of the
organic productions, the two assemblages can furthermore be told apart on the basis of their
respective technoeconomic patterns.

The production of reconstructed level II: a typical early Aurignacian assemblage
In order to serve as a basis for comparison, the content and patterning of the organic
assemblage from reconstructed level II will be described first. The production is rich and made
up of 89 worked artifacts, concentrated within occupation level IIb (Fig. 6). It is characterized
by the presence of split-based points, but also displays some other noteworthy features.

FIG. 6

– Geissenklösterle cave. Typological composition of reconstructed level II (n= 88).

First, raw material management is highly differentiated, i.e. distinct raw materials are
each independently used for specific purposes. A whole range of organic materials, bone,
ivory and antler, was worked to produce a diversified set of tools, as well as personal ornaments and art objects. Antler was chiefly selected for the production of split-based points
and percussion implements, bone was used for making awls, polishers and retouchers,
while ivory was preferred for mobiliary art, ornaments and projectile points with a massive
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base of cylindrical cross-section. This particular allocation of raw materials testifies to a thorough appreciation of the properties of organic substances, be they material or economic,
the latter in terms of resource availability.
Second, the production sequences are varied and differ in their degree of complexity.
Neither the techniques involved nor the way production is organized are identical in bone,
antler and ivory-working.
Bone (Fig. 7) is transformed by means of relatively simple debitage techniques, primarily breakage. Long bones are fractured for consumption purposes (Münzel et al., 1994;
Münzel, 1995), and certain fragments are then selected for technical purposes. Ribs too are
fractured before being split, while bird bones are sawn before being broken by flexing. Shaping techniques involve scraping and retouching in the case of medium and large-sized
mammal bones, incising and boring in the case of bird bones. Shaping does not occur systematically and is generally restricted to the active parts of the tool. However, when moving
from bone to antler, and then to ivory, the production sequences become more complex.

FIG. 7

– Geissenklösterle cave. Bone-working production sequence (Geissenklösterle, reconstructed level II).

Antler blanks are produced via cleaving (Fig. 8). This technique is peculiar to the
Aurignacian, as the groove and splinter technique only emerges in the Gravettian and cleaving is unknown in other cultural contexts. The first step consists of dividing the antler into
several sections by deep gashing or transverse breakage; the sections are then cleaved along
the grain, in order to obtain longitudinal segments (Knecht, 1991; Liolios, 1999, in press).
The groove and splinter technique will subsequently replace cleaving for technical and
economic reasons pertaining to the control of the attributes of the longitudinal segments
obtained via cleaving and to the length of time required for bringing these segments to
shape. Points are made from fragments of antler beam, while antler burr is used for the
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FIG. 8

– Geissenklösterle cave. Antler and ivory-working production sequences (Geissenklösterle, reconstructed level II).

manufacture of hammers and pressure-flakers. Shaping plays an all-important part in the
manufacturing process, although points and hammers are only partly brought to shape. The
main shaping technique is scraping, which is recorded on all of the artifacts; for pressureflakers, the final shaping stages include incising and polishing.
The processes involved in ivory-working are by far the most complex (Fig. 8). The products are extremely diversified: bracelets, bands (?), art objects (Hahn, 1986), points with
a massive cylindrical base. There is also evidence of a secondary production sequence specifically aimed at manufacturing beads from segments previously brought to shape, as described by R. White (1995) in other Aurignacian contexts. A large number of shaping techniques are recorded (scraping, polishing, incising, boring), and they have been intensively
used. On the other hand, the initial phases of the production sequence are not represented:
there are no by-products suggesting that debitage was at least partly conducted on-site, whereas shaping chips are abundant (Hahn, 1988; Christensen, 1999; Liolios, 1999).

The production of reconstructed level III: an early Aurignacian lacking split-based points?
The organic assemblage recovered from the combined archeological levels of reconstructed level III is much poorer than that of the upper levels, thus precluding any straightforward step by step comparison. This discussion will therefore focus on discriminating
peculiarities, rather than on differences derived from more rigid or mechanical comparisons
(lack of split-based points, of mobiliary art, etc.). The assemblage is made up of 20 worked
artifacts, most of which are concentrated within occupation levels III and IIIa (Fig. 9). It is
devoid of both split-based points and art objects.
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FIG. 9

– Geissenklösterle cave. Reconstructed level III typological composition (n= 20).

To begin with, the available raw materials are not each independently used for specific purposes. The range of technical goals is relatively wide, as shown by the presence of
awls, points, hammers, chisels and retouchers. However, this diversity is not the outcome
of an intentional and differentiated management of raw materials: awls are made from bone
as well as ivory, chisels from both antler and bone. This was not the case in reconstructed
level II. Should these artifacts be derived from the upper archeological levels, is it conceivable that ivory awls and bone chisels alone, which are lacking in reconstructed level II, were
affected by post-depositional disturbance?
Additionally, the assemblage includes several objects of personal ornamentation,
which, however, cannot be compared with those yielded by reconstructed level II. Some of
these consist of sections of small mammal bone shafts (Fig. 10). Hahn (1988, personal communication) speculated they might be beads, but it must be admitted that the function of
these small bone tubes less than 1 cm long and produced via sawing and flexing, is rather
enigmatic. There are also two ivory pendants, which can be distinguished from the items
in reconstructed level II by their elongated shape and single perforation. Once again, on the
assumption that sorting occurred, only those elements that differ from the finds in reconstructed level II would have been moved down by turbation.
The technical processes involved in bone-working (Fig. 11) are unsophisticated: blanks
are all selected from among the remains of processed bones, and then either directly used
or scraped along their active parts. Shared by both assemblages, such techniques are too
simple to be discriminating. It is nevertheless worth noting that unlike what obtains in the
upper levels, bone-working applies only to long bones while ribs are overlooked.
Although antler is exceedingly common in reconstructed level III, antler-working is
very poorly represented, by a single artifact, a chisel. Brought to form by minor scraping
along its distal end, it was manufactured from a longitudinal segment produced via cleaving.
The debitage method is identical to that observed in reconstructed level II. Even though
there is but one such artifact, its occurrence is significant insofar as it documents the use
of a technique that is peculiar to the Aurignacian.
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FIG. 10

– Geissenklösterle cave. Bone-working production sequence (Geissenklösterle, reconstructed level III).

Ivory is the most extensively worked material, even though the implemented processes are not as complex as in reconstructed level II. Debitage by-products show that
blanks were extracted via cleaving. The tools manufactured from such blanks include massive-based points, typical of the central European Aurignacian, one awl, one specimen bearing impact scars and therefore termed “hammer”, and two pendants. Artifacts made from
ivory are the only ones entirely brought to shape, but by means of a single shaping technique, scraping. When the distribution of ivory-working remains throughout the site is
considered, it seems that debitage by-products sufficiently large to be identified as such
are exclusive of reconstructed level III (Fig. 12). Tiny fragments, bearing traces of scraping,
are much more evenly distributed between the different archeological levels. It is conceivable that some ivory-working by-products were moved down from reconstructed level
II, but the presence of large-sized items in III and IIIa cannot be accounted for by postdepositional sorting. This is indeed all the more debatable since large-sized ivory-working
by-products are lacking in reconstructed level II, thus suggesting — pending further
verification — that in this particular level the initial debitage phases of ivory-working were
not conducted on-site.
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FIG. 11

– Geissenklösterle cave. Antler and ivory-working production sequences (Geissenklösterle, reconstructed level III).

FIG. 12

– Geissenklösterle cave. Distribution and size of worked fragments and debitage by-products.
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Two distinct Aurignacian organic productions
Reconstructed level III lacks type fossils and is devoid of art objects. It is mainly characterized by its lack of a differentiated raw material management, by technically and economically simple production sequences, and by the prevailing use of scraping as a shaping
technique. Other peculiarities include the scantiness of antler-working, the presence of original personal ornaments, and the on-site debitage of ivory.
These specificities substantiate the claim for distinct occupations predating those of
reconstructed level II. That the productions of reconstructed level III should also be identified with the Aurignacian is warranted by the use in both assemblages of a similar technique for obtaining antler blanks via cleaving, which is peculiar to the Aurignacian, and
by the shared occurrence of such characteristic tools as the massive-based ivory points. The
significance of these results is best appreciated in comparison with the specificities of the
reconstructed level II organic productions and of the reconstructed level III lithic productions.

Conclusion
The results of our joint technological study argue for the existence of Aurignacian
levels predating the split-based points facies. Reconstructed level III is characterized by the
predominance of carinated/nosed pieces associated with an Aurignacian blade debitage,
by the absence of split-based points, and by its meager organic component. The unarguably
Aurignacian operative concepts implemented in the lithic and organic productions rule out
any attribution of the archeological content to a transitional facies. However, in the absence
of regional points of comparison, it is no easy matter to assess this content more precisely.
On a wider scale, comparisons are fraught with even greater difficulties insofar as the stratigraphic sequences featuring an Aurignacian phase predating the split-based points facies
are much debated (e.g. Kozĺowski and Otte, 2000; Zilhão and d’Errico, 1999).
On the other hand, giving full support to the hypothesis of a Proto-Aurignacian, as
suggested by J. Hahn, is equally problematic if the classical definition of that facies is anything to go by: an industry with a high retouched bladelet component. In fact, this assumption gained currency largely as a result of the recently obtained AMS dating results, some
of which place the alleged age of reconstructed level III at a considerably earlier date than
previously thought (Richter et al., 2000). However, when the entire series of available
dates is considered (Hahn, 1988, 1995; Richter et al., 2000; Zilhão and d’Errico, 1999;
Conard, oral communication during the “Geissenklösterle Workshop”, 2001, Tübingen),
these can be seen to have a very wide chronological range (between 33 100 BP and 40 200
BP); reconstructed level III could therefore arguably be relatively close in time to classical early Aurignacian assemblages. Should this be the case, how is one to account for the
fact that the two major assemblages display appreciably different typological profiles? This
may well be due to functional and economic factors, hinging on distinct subsistence-related on-site activities. Such a possibility would account for the similarity between the operative concepts identified for the lithic and organic productions in each assemblage, as well
as for the differences in the frequency of tool-types and in the completeness of reduction
sequences.
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Patterns of subsistence and settlement
during the Aurignacian of the Swabian Jura,
Germany
❚ LAURA NIVEN

A concentration of cave sites located
in the Swabian Jura of southern Germany is key
to our understanding of Paleolithic central Europe,
in particular the Aurignacian. Early artwork in the
form of ivory animal and anthropomorphic
figurines and rich bone and stone tool inventories
are characteristic of Aurignacian find horizons at
many of these sites. The site of Vogelherd is also
noteworthy for remains of modern Homo sapiens
and Geissenklösterle cave for dates ranging from
35-40 ka BP from the lower Aurignacian level
(AH III). This paper focuses on recent analysis of
the large archeofauna from the Aurignacian levels

ABSTRACT

at Vogelherd, which provides data on taxonomic
diversity, skeletal element frequencies, and age
profiles of two well-represented species, Equus ferus
and Mammuthus primigenius. Intriguing patterns
in prey choice and utilization are recognized
through comparison of the Vogelherd fauna with
other Swabian Jura bone assemblages. Evaluating
these cave faunas in the context of site location,
regional environmental conditions and
in association with diverse bone, ivory and stone
tool inventories allows us to model human
subsistence patterns and settlement during the
Aurignacian in the Swabian Jura.

Introduction
The Swabian Jura region of southern Germany contains a concentration of prehistoric
cave sites in the extensive karst systems of the Lone and Ach valleys (Fig. 1) that have
played an important role in Paleolithic archeology during the past two centuries. A long history of research in the area began in the mid-late 1800s and continues today with ongoing
excavations and analyses of material from several sites by the Universität Tübingen. The
archeological significance of this region comes not only from the number of sites with dense
Paleolithic deposits but from an especially rich Aurignacian record with notable highlights.
In addition to large stone and bone artifact inventories, Aurignacian deposits have produced
many small figurines carved from mammoth ivory at Vogelherd, Geissenklösterle, Hohlenstein-Stadel, and Hohle Fels representing the earliest artwork in Europe; fossil remains of
early Homo sapiens sapiens from Vogelherd (the Stetten fossils); and early dates of 35-40 ka
BP for Aurignacian deposits from Geissenklösterle (Richter et al., 2000; Conard and Bolus,
2003). Such factors suggest that the Swabian Jura represents a key region for early Upper
Paleolithic settlement and cultural innovation (Conard and Floss, 2000; Conard and Bolus,
2003).
Although many localities in the Swabian Jura contain Aurignacian deposits with faunal
material (Bockstein, Brillenhöhle, Geissenklösterle, Hohle Fels, Hohlenstein-Stadel, and
Sirgenstein), the largest Aurignacian animal bone assemblage to date was found at Vogelherd.
In the course of his excavation in 1931, Gustav Riek documented seven archeological find hori-
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zons ranging from Middle Paleolithic to Neolithic (Riek, 1934).
The Aurignacian is represented
by two find horizons that Riek
designated as layers IV and V,
which have since produced
dates of 29-36 ka BP (Conard;
personal communication). The
early modern human remains,
known as the Stetten cranium
and humerus (Czarnetski,
1983; Churchill and Smith,
2000), were recovered at the
bottom of horizon V (Fig. 2).
Refitting of lithics and bones
FIG. 1 – Map showing location of sites in the Swabian Jura, Germany.
between layers suggests that
mixing occurred between the
layers and therefore the faunal remains from both are discussed as one assemblage in this
paper. The wealth of material suggests that the site was used intensively during the Aurignacian, probably in the context of multiple occupations.
One positive aspect of cave archeofaunas is that most if not all the material arrives at the
site by means of transport and therefore is often the product of subsistence decisions by prehistoric humans (Stiner, 1994, p. 233). Association with large stone and bone tool assemblages,
ivory animal figurines, and hearth
features in addition to extensive
butchery traces on bones of horse,
bovid, and reindeer point to human
accumulation of the fauna. Large
carnivores such as hyaena, lion,
wolf, and bear were present and
undoubtedly contributed to the
assemblage, but minimal traces of
carnivore bone gnawing or breakage
on the Aurignacian bone indicate
that these taxa were not the primary
bone collectors in this deposit. Thorough recovery of most if not all faunal material during excavation is
indicated by the amount of small or
unidentifiable bone fragments, specimens that were often discarded in
early archeological fieldwork. However, considering that the excavation
of Vogelherd was conducted in just
three months without sediment
screening, it is possible that some
FIG. 2– Vogelherd cave stratigraphy (Profile 1) showing location of Stetten
smaller material was not collected cranium (Homo sapiens sapiens) at the bottom of Aurignacian layer V
(from Riek, 1934, p. 41, Fig. 3).
by Riek and his team.
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Although a rich archeofauna was recovered from Vogelherd, analysis of the bone
assemblage is limited to one paleontological study by Ulrich Lehmann (1954). An archeozoological study of the faunal material is currently being conducted by the author in an
attempt to elucidate patterns of faunal exploitation by prehistoric humans in the Swabian
Jura. With a sample size of approximately 15 000 pieces, the Aurignacian faunal remains
make up the largest portion of the Vogelherd archeofauna and represent a variety of mammalian taxa. Equus ferus and Mammuthus primigenius are the best-represented species in this
deposit and provide information on skeletal element frequency, age class distribution, and
butchery that are used to address questions about prey choice and utilization by early modern humans in the region.

The Vogelherd Aurignacian Archeofauna
Species diversity is generally similar between the Swabian Jura sites but clear differences are noticeable in dominant taxa (Table 1). Since Number of Identified Specimens
(NISP) or Minimum Number of Individuals (MNI) data are not available for all of the listed
sites, presence or absence and most frequent taxon (when available) are listed in Table 1. Two
remarkable features that distinguish Vogelherd in terms of species representation are the
significantly higher abundance of megamammals (mammoth, woolly rhinoceros), while
cave bear remains are minimal in comparison to the other sites in the region. Mammoth
and rhinoceros are present in nearly all regional faunas during the Aurignacian but amounts
are small with the exception of Vogelherd, which contains a minimum number of 28 mammoth and 12 rhinoceros individuals. Whether these megaherbivores were hunted is
unknown, however it is clear that mammoth bone and ivory were used for nonsubsistence
needs. This point will be discussed in a later section. Cave bear was not a subsistence
species, although humans exploited this animal at Geissenklösterle and Hohle Fels (Münzel
et al., 2001). The abundant cave bear remains at most of the Swabian Jura sites clearly point
to the alternating use of these caves between this species and humans. Small fauna do not
appear to have played an important role in Aurignacian subsistence at Vogelherd or other
Swabian Jura caves, although the scarcity of these taxa at the sites might be a factor of excavation recovery methods. Geissenklösterle, which was excavated with great care by Joachim
Hahn, contains the most small fauna remains of the Swabian Jura caves, while assemblages
collected without sieving contain few small fauna remains. These small assemblages do
indicate some utilization by humans of leporids and birds and possibly of fox. Remains of
fox are found in nearly all of the caves but it is not clear whether they were exploited for hides
by humans or if they are natural background fauna.
Equus ferus and Rangifer tarandus are the most frequent hunted taxa in the Vogelherd
and other Swabian Jura Aurignacian deposits, with other cervids and bovids also present in
most assemblages. It is probable that horse and reindeer were hunted seasonally, although
season of death indicators are sparse. One tooth row from reindeer at Vogelherd was aged
at 12-14 months, indicating death in summer. Horse remains from Geissenklösterle (AH II,
Aurignacian) point to hunting in winter (Münzel, 1999) but no reindeer provided seasonal
information.
The Vogelherd archeofauna most certainly represents numerous depositional events
and such palimpsests present a noisier picture of prehistoric lifeways (Binford, 1982).
Unfortunately, we are rarely presented with archeofaunas created under single huntingbutchering events or larger, repeated events that might be separated through such factors

PATTERNS OF SUBSISTENCE AND SETTLEMENT DURING THE AURIGNACIAN OF THE SWABIAN JURA, GERMANY

201

as stratigraphy and/or season of death estimates, examples that often provide less ambiguous reflections of decisions about body part transport and utilization of prey. This does not
mean that time-averaged archeofaunas are not informative about past subsistence patterns; it simply means that these patterns must be interpreted more carefully.
TABLE 1

Summary of identified taxa (excluding avian, rodent taxa) from Aurignacian
horizons, Swabian Jura, Germany. “X” marks presence, X* marks best-represented
taxon, when available.
Taxon

Vog.a

Snowhare, Lepus timidus

GK IIb

GK IIIb

HSc

X

Unidentified hare, Lepus sp.

X

X

X

X

Wolf, Canis lupus

X

X

X

X

Sir.d

BHe

X

X

X

X

BTf

HF IIIg

X

X

X

X

HF IVg

X

Red fox, Vulpes vulpes

X

X

X

Arctic fox, Alopex lagopus

X

X

X

X

X

X

X

X

X

X

X

Cave bear, Ursus spelaeus

X

X*

X*

X*

X

X*

X

X*

X*

Cave lion, Felis spelaea

X

X

X

X

X

X

X

X

X

X

X

Red/Arctic fox, Vulpes/Alopex

Lynx, Felis lynx
Unidentified Wild cat, Felis sp.

X

X

X

X

Ermine, Mustela erminea

X

Polecat, Mustela putorius

X

Unidentified Marten, Martes sp.

X

X
X

Wolverine, Gulo gulo

X

X

X

Cave hyaena, Crocuta spelaea

X

X

X

X

X

X

Woolly mammoth,
Mammuthus primigenius

X*

X

X

X

X

X

Horse, Equus ferus

X*

X

X

X

X

Woolly rhinoceros,
Coelodonta antiquitatis

X

X

X

X

X

Wild pig, Sus sp.

X

Giant deer, Megaloceros giganteus

X

X

Red deer, Cervus elaphus

X

X

X

X

X

Reindeer, Rangifer tarandus

X

X

X

X

X

Large bovid, Bos/Bison

X

Ibex, Capra ibex
Chamois, Rupicapra rupicapra

X

X

X

X

X*

X

X
X

X

X

X

X

X

?

X

a

Vog (Vogelherd, IV/V), Lehmann, 1954:115, Niven n.d.; b GK (Geissenklösterle, AH II and AH III), Münzel, 1999; c
HS (Hohlenstein-Stadel IVa/IV), Gamble, 1979, p. 40, Table 4; d Sir. (Sirgenstein, IV-VI), Schmidt, 1912; e BH (Brillenhöhle,
XIV), Boessneck and von den Driesch 1973); f BT (Bockstein-Törle, VIII), Krönneck, personal communication; g HF II,
HF III (Hohle Fels), Conard et al., 2002.

Exploitation of Equids
The horse assemblage from Vogelherd includes 452 bone and 402 molar specimens
of medium- to large caballoid horses. This amount is probably only a portion of what was
originally present but unfortunately an additional 500 specimens, many of which are likely
from horse, cannot be confidently identified to species and were therefore placed in a “body
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– Vogelherd equid remains (Aurignacian) expressed in %MAU (dotted line) in comparison with standardized food utility
index (S) FUI (solid line), or the skeletal elements theoretically most likely to be transported by humans based on data from
modern horse (Outram and Rowley-Conwy, 1998, p. 845, Table 6). Isolated molars (n = 402) not included.
FIG. 3

size four” category and not considered in the analysis presented here. Most of the horse
remains are highly fragmented and surface condition of the bone ranges from good to substantially weathered (Stage 1 to 3 under Todd’s [1987] system for temperate environments
modified from Behrensmeyer [1978]).
Several main points can be made about the horse assemblage: 1) appendicular elements
dominate; 2) these limb elements are represented almost entirely by shaft fragments with
articular ends being rare; 3) axial elements are scarce; and 4) crania and mandibles are relatively abundant as represented by molars and some bone. Despite the level of fragmentation and abundance of shaft fragments, distinctive anatomical features or “landmarks” on
limb elements allow accurate identification and quantification of such assemblages (Todd
and Rapson, 1988; Morlan, 1994; Marean and Kim, 1998). Minimum Number of Elements
(MNE; Binford, 1984) was tabulated based on the most frequent bone portion or landmark, which was then used to calculate Minimum Animal Units (MAU; Binford, 1978).
Appendicular elements are predominant but when the frequencies of these elements
are plotted against equid utility indices, it appears that the most overall nutritionally valuable skeletal units are underrepresented in the Vogelherd assemblage with the exception of
the femur (Fig. 3). The standardized food utility index (S) FUI (Outram and Rowley-Conwy,
1998, p. 845, Table 6) incorporates meat and marrow weight from three modern horses and
proposes that the thorax, pelvis, and femur are the skeletal units most likely to be transported by humans. This might suggest that transport decisions by Aurignacian groups at
Vogelherd were not always based on overall economic value of specific skeletal units but on
more specific factors.
The skeletal element frequencies seen at Vogelherd are better explained by a closer look
at nutritional aspects of certain portions or single bones. Ratio MAUs for horse elements
at Vogelherd are plotted against marrow volume indices (Fig. 4; Outram and Rowley-Conwy,
1998, p. 843, Table 4) and mean meat weight (Fig. 5; Outram and Rowley-Conwy, 1998,
p. 840, Table 2) for modern equids. The marrow volume plot results in positive relationships
for the humerus, radius, femur, and tibia, suggesting that within-bone nutrients were a
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– Vogelherd equid remains (Aurignacian) expressed in %MAU in comparison with standardized marrow volume index
for modern horse (Outram and Rowley-Conwy, 1998, p. 843, Table 4).
FIG. 4

– Vogelherd equid remains (Aurignacian) expressed in %MAU in comparison with standardized meat weight index for
modern horse (Outram and Rowley-Conwy, 1998, p. 840, Table 2).
FIG. 5

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

204

deciding factor in transport decisions at Vogelherd. The higher levels of fatty acids found in
within-bone nutrients would have made horse bones an especially important nutritional
source (Levine, 1998) and evidence of impact fractures and fresh spiral breakage on marrowrich elements indicates exploitation of this resource at Vogelherd. In Fig. 5, the femur shows
the only positive relationship between element frequency and meat weight, while the thorax
and cervical vertebrae are strongly inverse.
Although limb elements are abundant at Vogelherd, the less dense articular ends
make up a tiny fraction of the long bone NISP and shaft portions are what remain. The shaft
is the densest portion of a long bone (Lyman, 1984) and is therefore the most likely to survive attritional processes, however several potential forces might account for the lack of articular ends in the Vogelherd assemblage, including but not limited to density-mediated attrition, carnivore destruction, or processing by humans for within-bone nutrients. Comparison between bone density values for equids found in Lam et al. (1999) and portions preserved in the Vogelherd assemblage show that density-mediated attrition played some role
in which bone portions remain. There are exceptions, such as several complete infantile long
bones or unfused long bone diaphyses that were preserved, but overall the remaining fragments represent the densest portions of the bone. Carnivore gnawing is exhibited on just
ten percent of the equid specimens overall but is occasionally visible on limb elements and
the softer carpals/tarsals. As discussed above, the skeletal element frequencies and anthropogenic modifications on long bones indicate utilization of the elements that are richest in
within-bone nutrients, which might have included processing of the spongy articular ends
to obtain grease and fats. In sum, several factors suggest that one or all of these destructive
forces might have affected the ratio of articular ends to shaft flakes.
The scarcity of axial elements might be explained by the same factors proposed for the
limb bone assemblage. Considering the relationship between portions preserved and bone
density of the limb elements, density-mediated attrition seems the most likely cause of the
missing axial bone. Carnivore gnawing was an additional contributor, as marked on a few
of the axial specimens. The possibility of human transport decisions behind the paucity of
axial elements cannot be ruled out but other evidence suggests that various destructive
forces were the primary causes of this pattern.
Crania and mandibles are well-represented in the Vogelherd Aurignacian equid assemblage. Although cranial bone is sparse, the large number of molars indicates that crania were
at one time present in the deposit. Although crania are usually categorized as a low-utility
element, utility indices (Outram and Rowley-Conwy, 1998) and experimental butchery on
modern equids (Lupo, 1998) rank this element higher. Skulls could have been a rich source
of fats and overall nutrition in an animal, even in seasons when it was nutritionally stressed.
Consumption of fat-rich cranial tissues has been discussed for modern hunter-gatherers
(Binford, 1978, 1984; O’Connell et al., 1988) and proposed for Neandertals as well (Stiner,
1994). Except in rare cases (e.g., Frison, 1970), animal crania from archeological contexts
rarely preserve evidence of butchery such as impacts or smashing and therefore exploitation of this element is speculative. However, the abundance of crania in many assemblages
in addition to the experimental butchery on modern equids suggests this element might
have been utilized for food by prehistoric groups. Mandibles also contain some marrow and
their frequency as well as impact fractures in the Vogelherd assemblage suggest exploitation of this food resource.
Cut mark and impact fracture data from the Vogelherd equid assemblage provide
additional insight into carcass utilization at the site. Frequencies and placement of cut
marks suggest removal of muscle masses from high- and medium-utility skeletal parts, how-
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ever cut marks are exhibited on only 10% of the equid bone (Byerly et al., 2002). This might
be due to deterioration of bone surface from weathering or fragmentation but experimental butchery of modern horses has shown that a small percentage of tool strokes are visible
as cut marks on the bone (Egeland, 2003) and therefore cut mark frequency is not necessarily a reliable indicator of carcass processing intensity. In summary, skeletal element frequencies as well as anthropogenic bone modifications point to an equid exploitation strategy that included the transport of primarily high- and medium-utility body parts and utilization of certain elements for their within-bone nutrients.
Evaluating the Vogelherd horse data with equid assemblages from a variety of Middle
and Upper Paleolithic sites shows some interesting similarities and differences. An abundance of molars is also seen at Hohlenstein-Stadel V-VII (Gamble, 1999), Gabasa 1 (Blasco,
1997), Kamenka (Germonpré and Lbova, 1996), and Wallertheim F (Prindiville, 1998). Similar to Vogelherd, selective transport of upper limb bones or marrow-rich elements characterizes Geissenklösterle AH II and AH III (Münzel, 1999), Starosele Level 3 (Burke, 2000),
Combe Grenal (Chase, 1986), Wallertheim B1 (Gaudzinski, 1995) and D (Conard and
Prindiville, 2000), and Tönchesberg 2B (Conard, 1992). In terms of butchery traces, the frequency of cut marks is also relatively low on equids from Staroselje (Burke, 2000), Solutré
(Olsen, 1989), Wallertheim F (Prindiville, 1998), and Gabasa 1 (Blasco, 1997). Scarcity of
cut marks on horse is not always the rule, however, as seen in sites such as Boxgrove
(Parfitt and Roberts, 1999). While this is by no means a complete survey of Old World equid
assemblages, this selected number of equid sites serves as context in which to view the
Vogelherd horse material. Age distribution of the Vogelherd Aurignacian horses has not
been completed at the time of this publication, but when available will provide additional
data for evaluation of variability in utilization of equids across time.
Horse played an essential role in Aurignacian subsistence at cave sites of the Swabian
Jura. It was the best-represented prey species at Vogelherd and evaluation of the equid
assemblage reveals a pattern of utilization in which some high- and many medium-utility
skeletal elements were utilized. Marrow-rich limb bones are especially frequent and point
to selection of these body parts for exploitation of within-bone nutrients. Although this pattern can be discerned, the picture is somewhat noisy due to the complex deposition of the
Vogelherd Aurignacian deposit and interpretations have been made with this in mind.
Skeletal element data from the Vogelherd reindeer assemblage, which is still under examination, will be helpful as comparisons of such data among different species often help to
elucidate subsistence strategies.

Exploitation of Mammoths
Mammoth remains are present in all but one of the Aurignacian faunal assemblages
listed in Table 1. The specimens are primarily limited to fragments of teeth, ivory, and bone
or in the case of Geissenklösterle, selectively chosen long bone fragments and ribs to be used
in tool production. In contrast, the Vogelherd deposit contains an extensive mammoth
assemblage made up of molars from a minimum of 28 individuals as well as bones from
12 animals. The question of whether mammoths were hunted or collected remains unanswered but age, skeletal element data, and bone preservation suggest a combination of these
activities. Sixty-seven molars and six deciduous tusks were aged using published African and
Asian elephant and Siberian mammoth molar data (Laws, 1966; Haynes, 1991; Kuzmina
and Maschenko, 1999), reflecting selective deaths of individuals from all age groups, most
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FIG. 6

– Age profile of mammoth remains (Aurignacian) expressed in African Elephant Years (AEY).

likely the result of time-averaged, cumulative single mortalities as opposed to one, catastrophic kill (Fig. 6). High proportions of juveniles and old adults may reflect death by natural causes or predation; this age profile might also reflect opportunistic predation by
humans of single animals or small groups from all age classes at sources of water, vegetation, or minerals. Periods of drought or extreme cold would have forced mammoths to concentrate near water and patches of vegetation and proboscideans’ dietary dependence on
sodium and calcium is known to drive them to isolated sources (Redmond, 1982). Hunting
of proboscideans or scavenging of carcasses from natural mortalities at such locations has
been proposed at several prehistoric sites in both Eurasia and North America (Abracskinskas, 1994; Haynes, 1999; Derevianko et al., 2000), and such scenarios may be reflected
in the Vogelherd age profile. The site lies near a river and is located in a limestone outcrop,
a probable source of both calcium and sodium.
The mammoth bone assemblage is dominated by cranial portions (Fig. 7), which in
addition to the molars, points to complete or nearly complete heads being transported to the
cave. Tusk portions, scapulae and innominates are also well-represented, followed by smaller
numbers of limb elements. Differential weathering on much of the bone might reflect collecting of already weathered bone on the landscape, similar to what has been proposed at
many of the mammoth bone “dwellings” and bone pile sites in central Europe and Russia
(Soffer, 1993). In the Aurignacian deposit at Vogelherd, a mammoth bone pile containing
several tusks, molars, scapulae, one mandible, a “smashed” cranium, and other unidentified bone was documented in the south entrance of the cave (Riek, 1934, p. 53-54). According to the excavator, Riek (1934, p. 53), the pile was carefully constructed and quite sturdy,
which suggests a special use of these elements or the bone pile as a whole. Considering that
the cave has three entrances, Aurignacian groups might have used bulky elements such as
the crania, mandibles, innominates, and scapulae to construct some sort of barricade or closure. Similar skeletal element frequencies between Vogelherd and the “dwelling” sites sup-
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– Vogelherd mammoth remains (Aurignacian, n = 729) expressed in %MAU. Isolated molars (n = 86), ivory fragments
(n = 2532), and long bone flakes (n = 41) not included.
FIG. 7

port the hypothesis that mammoth bone could have been used as a building material at
Vogelherd. The bone pile might also have been a store of fuel, as wood would have been
scarce in the landscape.
Although neither indisputable evidence of mammoth hunting nor butchery has been
found at Vogelherd, mammoth as a source of food cannot be ruled out. Crania might have
been an important source of nutrition for human groups in addition to their utilitarian use.
Limb portions, also present in the Vogelherd assemblage, would have been a rich source
of meat.
Regardless of whether mammoths played a role in subsistence, it is clear they were
used extensively for other purposes by Aurignacian groups in the Swabian Jura. The most
elegant example of the use of ivory are the small figurines depicting animals (mammoth,
horse, lion, bear, bovid) and anthropomorphs from Vogelherd, Geissenklösterle, Hohlenstein-Stadel, and Hohle Fels. Ivory was also used to fashion ornaments, tools, and other
objects, while mammoth ribs and long bone flakes served as raw materials for bone points
and various tools. Vogelherd is the only regional cave that contained a pile of mammoth
remains and vast amounts of bone and complete molars, which possibly reflect a special
use for the material. The significantly larger mammoth assemblage at Vogelherd is just one
aspect of an exceptionally rich Aurignacian deposit that points to an intensive use of this
cave. The Vogelherd mammoths also suggest that fluctuating environmental conditions
could have influenced the location and number of mammoths in the local area, provided
natural death sites to collect bone, possibilities for opportunistic hunting by Aurignacian
groups, or both. Mammoths are represented in various amounts and forms in the Swabian
Jura cave sites and in turn provide insight into several aspects of Aurignacian life in the
region.
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Discussion
The numerous cave sites of the Swabian Jura offer a good opportunity to model human
subsistence and settlement patterns during the Aurignacian, as these localities contain a
variety of artifact assemblages and rich archeofaunas. The Aurignacian deposit at Vogelherd
is especially dense with stone and bone artifacts, ivory artwork, and faunal remains, which
points to intensive use and possibly continuous occupation of this cave. Rich Aurignacian
deposits continue to be excavated at the caves of Hohle Fels and Geissenklösterle in the Ach
Valley and in time might reflect similar patterns of use (Conard et al., 2002).
A couple of characteristics distinguish the Vogelherd Aurignacian archeofauna in the
region. Cave bears are underrepresented at the site, while this taxon dominates most of the
other Swabian Jura cave faunas. The megaherbivores, mammoth and woolly rhinoceros, are
particularly abundant at Vogelherd but much less frequent in the other caves. A combination of topographical, ecological, and cultural factors appear to have influenced these two
unique features of Vogelherd. Considering that Vogelherd was used intensively by Aurignacian groups, it would have been occupied by humans regularly and therefore not attractive to cave bears for hibernation. Ecological conditions might have influenced the location
and number of mammoth and woolly rhinoceros in the Lone Valley, providing localities to
collect bone from natural deaths, possibilities for hunting, or both. The mammoth bone pile
documented in the cave suggests a special use for the large skeletal elements, while ivory
and bone were also fashioned into artwork and tools. Vogelherd’s topographical location 18
m above the Lone Valley floor with entrances to the south, southwest, and north makes it
an ideal location for monitoring the movements of game, a factor that undoubtedly inspired
intensive use of the cave during the Aurignacian. Ongoing analysis of the Vogelherd archeofauna will evaluate whether hunting of horse and reindeer at the site was different from
neighboring caves in terms of season and age structure.
The numerous cave sites in the Swabian Jura of southern Germany are key to our
understanding of Paleolithic central Europe. Aurignacian deposits from this region have
produced early artwork, modern human fossils, and radiocarbon dates of 35-40 ka BP,
which together suggest that the Upper Danube was an area of early cultural innovation and
settlement (Conard and Floss, 2000; Conard and Bolus, 2003). Evaluating Swabian Jura
archeofaunas in this context provides insights into Aurignacian subsistence and settlement both in a regional and in a wider European framework. Analyses of several archeofaunas, stone tools, and bone/ivory artifact assemblages currently being conducted by different researchers at the Universität Tübingen have the goal of increasing our knowledge
of this important region.
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New evidence for the chronology
of the Aurignacian and the question
of Pleniglacial settlement in western
central Europe
❚ THOMAS TERBERGER ❚ MARTIN STREET

The paper examines the phenomenon
of the Aurignacian at the northern edge of the
German uplands in the light of the absolute dating
evidence, in particular 14C results obtained by the
authors in collaboration with the Oxford
Radiocarbon Accelerator Unit (ORAU). Previously
existing evidence for dating the Aurignacian
ca.30 000 BP is supported by results for material
from Level III at the Wildscheuer Cave in Hessen.
On the other hand dates from Breitenbach B
further to the east are consistently several
thousand years younger — ca.27 000 BP, raising
the question of the survival of the Aurignacian into
a later period contemporary with the oldest phase
of the Gravettian. At Wiesbaden-Igstadt the lithic
assemblage was originally classed as Aurignacian
on purely technological and typological grounds
but absolute dating instead dates the site close to
ABSTRACT

the Pleniglacial. A number of broadly
contemporary assemblages from southeastern and
southwestern Europe are similarly characterized by
poorly developed laminar debitage and described
variously as “aurignacoid”, “epi-Aurignacian”
or “Badegoulian”. Such assemblages have until
now been interpreted against the background of
isolated Pleniglacial refugia. The geographically
intermediate results at Igstadt and similar new
dates from Switzerland now raise questions as
to connections between western and eastern
Europe at this time and on the details of the period
between the youngest Gravettian and the earliest
Magdalenian. Important is the reexamination of
the evidence for the direct dating of German fossil
hominids attributed to the period between 20 000
and 40 000 BP. AMS results show that major
revision of this material is necessary.

Introduction
The following paper briefly presents some results obtained over the past several
years by the authors in collaboration with the Oxford Radiocarbon Accelerator Unit
(ORAU).
At the start of the project, 14C dating efforts mainly concentrated on clarifying the
chronological position of specific Upper Paleolithic sites in the Rhineland. Over time, the
project developed a more global approach. The intention now is to progressively contribute
to a better understanding of the chronology of the Upper Paleolithic in western central
Europe generally. Topics and sites (Fig. 1) covered by the dating project include:
• new 14C dates for the Aurignacian sites of Wildscheuer cave (Horizon III) in Hesse
and Breitenbach B in Saxony-Anhalt;
• evidence for the dating of German fossil hominids attributed to the period between
30 000 and 40 000 BP;
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• a more general overview of the evidence for Aurignacian chronology in Germany;
• new information for the period around the Upper Pleniglacial, when “Aurignacian”
elements again form an element of those western central European lithic industries
falling between the Gravettian and the Magdalenian.

FIG. 1 – Location of archeological sites discussed in the text. Aurignacian sites: 1. Wildscheuer III; 2. Breitenbach B;
3. Lommersum; 4. Keilberg-Kirche. Gravettian sites: 5. Kniegrotte (?); 6. Magdalena-Höhle; 7. Weinberghöhle;
8. Langmannersdorf. Pleniglacial sites: 9. Wiesbaden-Igstadt; 10. Kastelhöhle-Nord; 11. Mittlere Klause; 12. Grubgraben.
Rectangle: Swabian Alb (Aurignacian sites — Vogelherd, Hohle Fels, Geissenklösterle, Bockstein-Törle VII, HohlensteinStadel; Gravettian sites — Hohle Fels, Geissenklösterle, Bockstein-Törle VI).

Wildscheuer III and Breitenbach B
Until only a few years ago, German evidence for the chronology of the Aurignacian
technocomplex was concentrated in the south of the country, the location of such well
known sites as Vogelherd and Geissenklösterle (Hahn, 1995). The only Rhineland site with
somewhat more detailed information was the open air site of Lommersum, located west of
Cologne and excavated by the late Joachim Hahn (Hahn, 1989).
The Wildscheuer cave had already been first investigated in the late 19th century and
for decades the stratigraphy of this site has made a major contribution to our understanding of the Upper Paleolithic in Germany (Terberger, 1993). The Aurignacian is well developed at the site, lying below a Gravettian layer. The finds consist of stone artifacts manufactured on locally occurring, poor quality indurated schist (Kieselschiefer), but with well
defined typically Aurignacian elements such as keeled and nosed scrapers. Reindeer seems
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to be the most important game animal, but a number of mammoth remains were also recovered. Although some organic artifacts were excavated from the Wildscheuer cave, a large
Aurignacian bone point found in the nearby Wildhaus cave is typologically more significant
(Terberger, 1993).
For accelerator radiocarbon dating of the Wildscheuer III assemblage we selected a
number of typical faunal elements, where possible with clear marks of butchery, and other
worked organic material (Pettitt et al., 1998a). The obtained series of nine dates shows a
main concentration between 30 000 and ca.34 300 BP, with an isolated outlier at ca.28 000
BP. A date of ca.21 000 BP for an ivory object must be rejected, confirming earlier observations that ivory often seems to be a less reliable material for radiocarbon dating.
Although it is difficult to decide whether we are dealing with a single or multiple
phases of Aurignacian occupation at the Wildscheuer cave, we can observe a very good correspondence with the conventional radiocarbon dates from Lommersum and place the
Rhineland Aurignacian into the “classical” phase of this technocomplex between ca.34 000
and 30 000-29 000 BP.
The situation for the site of Breitenbach is somewhat different. Excavations at this large
open air site took place mainly in the 1920s and until today it has remained an isolated but
very important piece of evidence for this technocomplex in the eastern part of Germany. The
analysis of the stone artifacts by Jürgen Richter was able to demonstrate the classical character of this Aurignacian industry with numerous keeled scrapers (Richter, 1987). The conditions for sampling the inventory for radiocarbon dating were somewhat difficult because
the only faunal material available was a small collection of bones housed at the Nuremberg
Museum. Although the rather poor conditions of preservation meant that traces of human
activity could not be demonstrated on the bone surfaces, the excavation of the Breitenbach
faunal material in an open site context, together with the Aurignacian lithic assemblage
makes their association seem very probable. Five accelerator results fall between 26 000 and
28 000 BP with a concentration in the period from 27 000 to 28 000 BP (Street and Terberger, 2000). The results are surprisingly young for an Aurignacian context, but their good
accordance argues for a homogeneous context for the material and we see no reason not to
trust them.

Human remains
A recent aspect of the dating program was AMS dating of German late Pleistocene
human remains which have previously been dated to the Upper Paleolithic by conventional radiocarbon. The series included samples taken on skulls recovered at BinshofSpeyer (Rhineland-Palatinate), Paderborn-Sande (North Rhine-Westphalia) and Hahnöfersand (Hamburg) from fluviatile deposits (Henke, 1980, 1982, 1984; Henke and Protsch,
1978; Bräuer, 1980) (Fig. 2). Altogether these finds have only poor contextual information
and were dated in the late 1970s and early 1980s by R. Protsch at Frankfurt.
The first AMS result was obtained on the cranium from Binshof-Speyer, which had
been assigned an age of ca.21 300 BP by conventional radiocarbon. The new sample provided an Oxford AMS date of 3090 BP, which places the Binshof-Speyer find into the Middle Bronze Age (Terberger and Street, 2001).
Of greater significance is the AMS date for the Hahnöfersand skull fragment. The previously quoted conventional radiocarbon age of ca.36 300 BP would place the find into the
period of replacement or transition between late Neandertals and early anatomically modern
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humans and the specimen has
been discussed against this background (Bräuer, 1980, 1982).
Bräuer has argued that the specimen can be identified as a modern human, but with some features reminiscent of Neandertals, and suggested that the Hahnöfersand hominid might represent possible evidence for hybridization due to coexistence
and mixing of two different populations. The new sample gave
an Oxford AMS date of 7500 BP,
placing the Hahnöfersand human firmly into a Mesolithic
context (Terberger et al., 2001).
With hindsight, this indeed seems to be a much more plausible
habitus for the skull, found on
the surface at a dredging-site
=
next to the river Elbe, and nu- FIG. 2 – Location of finds of Homo sapiens discussed in the text. Diamond
supposedly early anatomically modern human, conventionally 14C dated
merous northern European par- by the Frankfurt laboratory and now shown by AMS dating to be much
allels for contemporary human more recent (1. Hahnöfersand; 2. Paderborn-Sande; 3. Binshof-Speyer).
Square = other supposedly early anatomically modern human,
remains can be cited (Lübke, conventionally 14C dated by the Frankfurt laboratory (4. Kelsterbach).
1993; Terberger, 1998a).
Triangle = supposedly early anatomically modern human, previously
The discrepancy between undated and now shown by AMS dating to be much more recent
(5. Emsdetten). Wedge = Late Pleistocene human remains not yet directly
conventional and AMS dating is dated (6. Vogelherd - Stetten).
even more disturbing in the
case of the Paderborn-Sande calvarium (Henke, 1984; Henke and Protsch, 1978). Protsch
had obtained a radiocarbon date of 27 400±600 BP (Fra-15) for the specimen, suggesting
that this find was also one of the few Upper Paleolithic hominid remains older than 20 000
BP. The new Oxford AMS result of 238±239 BP (OxA-9879) now overturns this interpretation.
A further calvarium recovered from fluviatile deposits at Emsdetten (also North RhineWestphalia) had not been previously directly dated, but was also believed, on contextual
grounds, to be of Pleistocene age. The ORAU result on this specimen of 2460±37 BP
(OxA-10048) places the specimen firmly within the first millennium BC and warns that, in
the absence of unquestionable contextual security, the dating of human fossils on their
anthropological-morphological features is most unreliable.
The Oxford AMS results for human remains lead to the following conclusions:
a) The Hahnöfersand fossil is no longer of relevance for the discussion of the emergence of early anatomically modern humans;
b) The conventional 14C dates for human remains from Binshof-Speyer, PaderbornSande and Hahnöfersand obtained by R. Protsch at Frankfurt in the years around
1980 consistently demonstrate systematic errors. This probably means that the Pleistocene age of the Kelsterbach human skull, also dated at this period by Protsch to
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ca.32 000 BP, but unavailable for the present study, should equally be rejected until this
can be independently confirmed.
c) The only German human remains reliably dated to the early Upper Paleolithic
period are the well known finds from Vogelherd cave in the Swabian Alb (Churchill and
Smith, 2000a, 2000b).

Overview of Aurignacian chronology in western Central Europe/Germany
The last few years have seen a confusing debate on the beginnings of the Aurignacian
and its relationship to “transitional” industries such as the Châtelperronian (Clark and
Willermet, 1997; Orschiedt and Weniger, 2000; Zilhão, 2000; Zilhão and d’Errico, 2000).
New evidence for the mechanisms of this change cannot be presented here, but perhaps
very relevant to the debate is the fact that in southern Germany there are already clear indications for the very early presence of lithic industries of fully Aurignacian type by around
38 000 BP. The sites of Geissenklösterle and Keilberg-Kirche have both provided quite consistent series of 14C dates of this age (Hahn, 1995; Uthmeier, 1996) and, although the identification of the makers of this very early Aurignacian with anatomically modern humans
is not yet proven by associated finds of human fossils, this seems the most probable interpretation.
Also in southern Germany, the “classical” phase of the Aurignacian is represented by
a number of sites, such as Vogelherd, Geissenklösterle, Hohlenstein-Stadel and Hohle
Fels, and the lithic assemblage is now regularly associated with worked organic material,
objects of jewellery and artwork such as the famous ivory sculptures. This phase appears to
begin ca.35 000 BP and its connection with modern humans is now demonstrated at Vogelherd (Churchill and Smith, 2000a). The Aurignacian in the Rhineland can also be dated to
this period.

FIG. 3

– Uncalibrated 14C dates for sites discussed in the text.
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The evidence for the question of the latest
Aurignacian survival and for the timing of the
beginning of the Gravettian is less clear. AMS
dates for southern Germany suggest that here
the Gravettian already begins at around 30 000
BP (Hahn, 1995). The ORAU dating results for
the Wildscheuer III complex suggest that Aurignacian occupation ends here at about this time,
while the dates for Lommersum suggest
ca.29 000 BP as the youngest evidence for the
Aurignacian technocomplex.
By contrast, at the site of Breitenbach B a
consistent series of dates argues for a continuation of the Aurignacian in eastern German Saxony-Anhalt until ca.27 000 BP, a time when the
Gravettian had been present in southern Germany for several millennia. Two different models might explain these results:
a) The Breitenbach dates are reliable and
indeed demonstrate a late regional persistence of Aurignacian lithic technology and
typology (and population?) for at least 2000
14
FIG. 4 – Calibrated C dates for sites discussed in the
years after its disappearance further to the text.
south and west.
b) The dates must be regarded as unreliable for reasons unknown at present.
In our view more evidence is necessary in order to arrive at a reliable decision. It is
possible that Gravettian assemblages appeared at different times and driven by different
mechanisms in the various regions under consideration. Possibly there was indeed a prolonged period of transition, leading to a kind of patchwork effect permitting the survival
of different regional traditions for some time. While we admit this possibility until perhaps as late as 27 000 BP in the case of Breitenbach, we see no reliable dating evidence
for still later survival of the Aurignacian beyond this period and cannot accept the concept of a continuation of the central European Aurignacian until ca.20 000 BP (see
below).
Calibration of 14C results with the program CalPal (Jöris and Weninger, 1999, 2000)
demonstrates that whereas the main evidence for the emergence of the Gravettian lies in
GISP2 Isotope Stages 8 to 6, the Breitenbach dates would place this Aurignacian site as late
as the cold period following Isotope Stage 5 (Figs. 3-4).

Lithic industries with “Aurignacian” elements dated to the period around the
Pleniglacial
Four years ago, Wiesbaden-Igstadt was presented at the UISPP conference as a possible new Rhineland Aurignacian site. At that meeting, inconsistencies between the lithic
typological evidence and the absolute dating of the site already raised some doubt on the
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attribution of Wiesbaden-Igstadt to the Aurignacian. Work has been continued and thanks
to the cooperation with the Oxford laboratory we now have a reliable basis for dating the site
to ca.18 700 BP (Pettitt et al., 1998b). An important consequence of this is that western Central Europe can no longer be considered as a periglacial desert, without human presence for
thousands of years, during the whole of the pleniglacial period sensu lato (Street and Terberger, 1999; Terberger, 1998a).
Clearly, the evidence of a single site might be seen as inadequate grounds for drawing
such a wide ranging conclusion and further evidence for pleniglacial settlement has been
actively sought over the past few years. New and relevant results have been obtained for the
Kastelhöhle-Nord in cooperation with J. Sedlmeier. The Kastelhöhle-Nord cave is situated
in the Kaltbrunnen valley in the northern Swiss Jura (Le Tensorer and Sedlmeier, 1993). The
middle find horizon, with only a small number of finds, was identified in the 1950s below
a late Magdalenian layer and has been discussed since that time as possible evidence for a
Badegoulian presence in Switzerland (Höneisen et al., 1993), although it has never been possible to substantiate this hypothesis by absolute dating. J. Sedlmeier was recently able to
locate faunal remains in the museum collection documented as originating from the relevant horizon and with clear evidence of human modification. AMS results for three samples now confirm the pleniglacial context indicated by the artifact assemblage (Street and
Terberger, 2002). With a mean age of ca.19 200 BP the dates are indeed somewhat older
than those for Wiesbaden-Igstadt.
Together with a new AMS result for the human burial from the Mittlere Klause in
Bavaria (Narr, 1977; Protsch and Glowatzki, 1974) we thus have an expanded database to
suggest that western central Europe saw a first phase of human incursion at the period
around 19 000 BP, very soon after the coldest part of the upper Pleniglacial. Setting the
calibrated dates against the isotopic record makes it probable that human presence may
have been made possible by slightly more favorable conditions following upon Isotope
Stage 2.
The lithic assemblages from Kastelhöhle-Nord (middle horizon) and Wiesbaden-Igstadt
find their best parallels in the French Badegoulian. Nevertheless, the absolute dating of the
Badegoulian in western Europe is somewhat younger than the new central European dates
presented here and an eastward expansion of the Badegoulian into Switzerland and the
Rhineland from France seems unlikely against this background. By contrast, the site of
Grubgraben in lower Austria clearly already demonstrates human presence between
ca.20 000 and 16 000 BP and some elements of the lithic assemblage here have much in
common with the Badegoulian of western Europe. The young radiocarbon dates for the
“Aurignacian” at nearby Langmannersdorf (Hahn, 1977) might suggest this site should also
be reconsidered in this light.
The chronological sequence may therefore suggest that the development of the Badegoulian in France ca.18 400 BP was in fact influenced, if not indeed initiated by influences
from the east transmitted by human movement through western central Europe, as demonstrated at sites such as Wiesbaden-Igstadt and Kastelhöhle-Nord (Street and Terberger, in
press; Terberger, 2001).
We propose that the possibility of contacts between eastern central Europe and western Europe has hitherto been underestimated for the period between the end of the classic
“pan-European” Gravettian and the eastward expansion of Upper Magdalenian assemblages of ultimately Franco-Cantabrian origin (e.g. Housley et al., 1997). At a time of ongoing European unification it might be encouraging to think that contacts between east and
west have, in fact, been established in the past whenever this was possible.
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Lithic taphonomy of the
Châtelperronian/Aurignacian
interstratifications in Roc de Combe
and Le Piage (Lot, France)
❚ JEAN-GUILLAUME BORDES

The goal of this paper is to present the
main conclusions of a taphonomic analysis of the
lithics from Roc de Combe and Le Piage in order to
test the reality of the Châtelperronian/Aurignacian
interstratifications diagnosed at these two sites. The
analysis includes data from unpublished sources
and uses the search of refits across stratigraphic
units as a testing device. Results are that the
interstratifications do not correspond to a real
archeological sequence, but are actually the result
of post-depositional processes. At Roc de Combe,
interstratified levels 9 and 10 were not recognized
during the excavation and correspond in fact to
a selection of putatively diagnostic tools in what

ABSTRACT

appears to be a mixed zone that includes artifacts
belonging to technocomplexes (from Mousterian
to Gravettian) which, elsewhere at the site, follow
the classic Aquitaine sequence. At Le Piage, the
spatial and stratigraphic distribution of
Châtelperron points was used to demonstrate the
presence of an interstratification, but the refits
show that those items derive from a zone located
above the rockshelter and are redeposited on top
of undisturbed Aurignacian assemblages. Portions
of these sites are well-preserved and contain
important cultural information contributing to an
improved understanding of the Middle to Upper
Paleolithic transition in western France.

Introduction
Currently, most researchers tend to attribute the Châtelperronian to the Neandertals
(Lévêque and Vandermeersch, 1980; Hublin et al., 1996) and the Aurignacian to modern
humans (Gambier, 1993; Stringer, 1994). In this framework, the interstratifications between
Châtelperronian and Aurignacian diagnosed at Roc de Combe and Le Piage — two sites
located less then 4 km from each other (Fig. 1) and excavated and published simultaneously
(Bordes and Labrot, 1967; Champagne and Espitalié, 1967) — are crucial in supporting the
idea of a long contemporaneity between these groups of people in southwestern Europe.
These two sites also play a major role in the “Neandertal acculturation” model, which
explains the Châtelperronian as imitation or adoption by the last Neandertals of some
behaviors of the modern human Aurignacians (Demars and Hublin, 1989; Hublin, 1990;
Otte, 1990, 1996; White, 1993, 1996).
However, an alternative model suggests that the Châtelperronian is an independent
local development out of the Mousterian. This model is based on the assertion that the
Châtelperronian chronologically precedes the Aurignacian. Revisiting numerous stratigraphies in Europe and discussing information drawn from technological comparisons of
bone and lithic industries, supporters of this model have raised doubts about the reality of
these interstratifications (d’Errico et al., 1998; Zilhão and d’Errico, 1999). This reappraisal
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– Geographical location of the two sites studied and of other Aurignacian sites in the region. 1. La Ferrassie; 2.
Caminade; 3. Le Facteur; 4. Castanet; 5. La Rochette; 6. Roc de Combe; 7. Le Piage; 8. Le Flageolet; 9. Abri Pataud.
FIG. 1

of the data, mainly based on the published evidence, did not, however, solve the debate (Mellars, 1998, 1999).
The goal of this paper is to disentangle the issue of the interstratifications by carrying
out a first hand re-analysis of the evidence. In order to achieve this, the relevant lithic
assemblages from the two sites were analyzed with a taphonomic approach (Dibble et al.,
1997), using stratigraphic refits (Tixier, 1978; Villa, 1982; Petraglia, 1992; Le Grand, 1992,
J.-G. Bordes, 1999) and the spatial and stratigraphic distribution of diagnostic tools. Our
study uses materials and data that were not published by the excavators, namely the lithics
recovered through sieving and their field notes.

Roc de Combe
Roc de Combe was discovered by Labrot in 1950. It is a small cave located at the base
of a Cretaceous limestone cliff oriented to the south. The entrance bifurcates to form a small
rockshelter a few meters wide (Fig. 2). The first excavation of the site was carried out by
Labrot in 1959, followed in 1966 by a field season with François Bordes and a team from
the University of Bordeaux. The latter consisted in the opening of a 1 to 3 m wide trench perpendicular to the cliff, following the axis of the cave.
The published data concern only the 1966 excavation, and this study also deals with the
material from that excavation alone. Approximately 80% of the artifacts larger than 3 cm were
plotted, representing 10 225 objects. The sediments were systematically dry sieved, allowing
the recovery of the small characteristic artifacts (retouched bladelets, regular blade fragments,
etc.). The lithics were incompletely published (Bordes et Labrot, 1967). Subsequently, Roc de
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FIG. 2

– Roc de Combe. Schematic plan, excavation grid and horizontal scatter of plotted artifacts.

Combe became a reference sequence for the beginning of the Upper Paleolithic in southwestern France (Delpech, 1983; Laville, 1975; Demars, 1991, 1992 and 1996; Pelegrin, 1995).
According to Bordes and Labrot (1967), the archeostratigraphy of Roc de Combe is,
from top to bottom, as follows (Fig. 3): four Gravettian levels (1 to 4); two late Aurignacian
levels (5 and 6); three early Aurignacian levels (7a, 7b, and 7c); one Châtelperronian level
(8); one Aurignacian level (9); one Châtelperronian level (10); several unpublished Mousterian levels. The study of the stratigraphic sequence as published enables us to identify
three distinct cultural zones:
• an area inside the cave (lines I to N), where the archeological sequence is the classic one for southwest France and some Mousterian objects are found under the
Châtelperronian of level 8, on top of a roof collapse;
• in front of this roof collapse (lines D to H), levels 1 through 7 were dug by Labrot in
1959 and levels 8 through 10 by Bordes and Labrot in 1966;
• above and in front of the latter (lines A to E), there is a thick homogeneous Mousterian level in the slope deposits outside the cave.
What are the typo-technological characteristics of the Mousterian, Châtelperronian and
Aurignacian levels recognized in these zones? To answer this question, we will look at the
artifacts from row 9. This row is important because it is the only that ranges across all three
zones. Moreover, the stratigraphy published by Bordes and Labrot was constructed follow-
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ing observations made on row 9, which, on the other hand, contains 62% (6348 pieces) of
the plotted artifacts.

FIG. 3

– The stratigraphy of Roc de Combe (after Bordes and Labrot, 1967, modified).

Above the roof collapse: lines I-N, the classical sequence
In this zone, the published plots are identical to that drawn during the excavation. This
shows that the limits between the archeological levels were observed at the time of excavation (Fig. 4). According to the excavators, these limits correspond to different geological
facies. Each of the archeological assemblages is very rich and shows a homogeneous typotechnological composition. The few pieces that seem to be intrusive (two Châtelperronian
points in the Aurignacian and three Dufour bladelets in the Châtelperronian) were plotted
in the excavation and are located in zones that may have undergone ancient reworking (Bordes and Labrot, 1967). A systematic search of inter-level refits carried out on laminary fragments made of local raw materials (Table 1) confirms the conclusions reached by Pelegrin
(1995) on the basis of pieces made on exogenous raw materials. The lack of refits between
these levels corroborates the independence of the assemblages recovered therein. Their
characteristics, listed below (Delpech, 1983; Pelegrin, 1995; Bordes and Labrot, 1967), can
thus be used as a reference in assessing the composition of the other zones of the site.
TABLE 1

Roc de Combe, rows I, J and K, levels 7 (early Aurignacian) and 8 (Châtelperronian).
Level 7

Level 8

Level 8 (N=125)

—

4 (3.2%)

Level 7 (N=160)

10 (6.2%)

—

Number of refits on blade fragments ≥ 20 mm wide. Despite the low percentage of refits found, which is partly the result
of the small area excavated (3 m2), these results confirm the independence of the two assemblages.
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– Roc de Combe. Projection of plotted pieces in row 9 (the plus sign indicates pieces left unassigned to a stratigraphic
unit at the time of excavation; compare with Fig. 3).
FIG. 4

The late Aurignacian (levels 5 and 6; 934 plotted pieces) is characterized by the production of twisted bladelets from carinated endscrapers and busked burins. These blanks
are frequently retouched into Dufour bladelets of the Roc de Combe subtype (Demars and
Laurent, 1992). The rest of the assemblage is dominated by blades extracted by unipolar debitage, endscrapers, burins and retouched blades (Fig. 5, no. 1-3). Reindeer (83%), followed
by horse (5%) and bovine remains (5%), dominate the fauna.
The early Aurignacian (level 7; 450 plotted pieces) contains no split base points but has
two pièces à languettes, which have the same chronostratigraphic value (Fig. 5, no. 5). The
lithic industry is classic for the early Aurignacian of southwest France (Sonneville-Bordes,
1960): high frequency of thick blades, often with typical Aurignacian retouch; presence of
single or double endscrapers; few burins; wide carinated endscrapers associated with few
large, non-twisted Dufour bladelets (Fig. 5, no. 4 and 6-9). Cores are unipolar and made on
blocks that show little preparation. Blanks are generally wide and thick. Reindeer represents
more than 95% of the identified faunal remains.
The Châtelperronian (level 8) contains 767 plotted pieces. The lithic industry features
20% Châtelperronian points and 10% truncated blades. The list is completed by endscrapers on flake, retouched blades, and burins. Denticulates and sidescrapers represent about
10% of the material. Aurignacian retouch is absent. The laminar exploitation of the cores
leads to the production of straight, relatively thin, and fairly short blades, which are used
to make Châtelperron points. Cores are often produced from the sides or the ventral faces
of large and thick flakes. A second, opposite striking platform, helping in the control of
blank morphology, is often found (Fig. 6, no. 1-3). The fauna is composed of 41% reindeer,
39% bovines and 15% horse.
The production method and the type of retouch differentiate the zone’s Châtelperronian and Aurignacian assemblages. Small chipped artifacts, mostly found amid the sieved
material, include numerous unretouched blade and bladelet fragments that are also characteristic of these technocomplexes.
Due to the limited depth of the excavation in this zone, only 56 plotted artifacts belong
to the Mousterian. The assemblage can be distinguished from the preceding ones due to its
frequent use of quartzite (6 pieces, 3 of which are sidescrapers), absent in the overlying Upper
Paleolithic assemblages. Typologically, the assemblages also differ. Eighteen sidescrapers and
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– Roc de Combe, squares I9, J9 and K9. Diagnostic elements of the late Aurignacian in level 6 (1-3) and of the early
Aurignacian in level 7 (4-9) (after Sonneville-Bordes, in press). 1. busked burin; 2-3. twisted Dufour bladelets; 4. carinated
endscraper/core; 5. pièces à languette; 6-7. non-twisted Dufour bladelets; 8. endscraper on blade with Aurignacian retouch;
9. Aurignacian blade. Drawings by P. Laurent.
FIG. 5

6 denticulates are found in the Mousterian, which is also characterized, technologically, by
the prevalence of the levallois and discoidal production methods (Fig. 6, no. 4-6).

In the slope: lines A-E, the Mousterian
Based on typo-technological and sedimentological criteria, two different archeological
assemblages were defined in this zone during the excavation. At the top, there was a brownish level with poor cohesion and few artifacts. Given the importance of this level, more will
be said in the next section.
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The rest of the material corresponds to 2377 plotted pieces, forming a homogeneous,
unpublished assemblage that only contains Mousterian artifacts. Preliminary study of this
material suggests close resemblance to the Mousterian located above the roof collapse
inside the cave. A discoidal method is used for the production of pseudo-levallois points,
which are in some cases retouched into transversal or double déjeté sidescrapers. Numerous denticulates are produced with adjacent clactonian notches. Some levallois flakes, often

– Roc de Combe, squares I9, J9 and K9. Diagnostic elements of the Châtelperronian in level 8 (1-3) and of the
underlying Mousterian (4-6) (after Sonneville-Bordes, in press and Pelegrin, 1995).1-2. Châtelperron points; 3. core exploiting
the ventral face of a flake; 4. outrepassé levallois flake with inverse proximal retouch; 5. double sidescraper on a pseudolevallois point; 6. simple convex sidescraper with bifacial thinning on the right side. Drawings by P. Laurent (1-2) and M.
Reduron (3).
FIG. 6
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made from non-local materials, are also present, and quartzite flakes are extremely common. The associated fauna is abundant and dominated by large mammals such as bovines
and horses. Reindeer are nearly absent.

In front of the roof collapse: lines D-H, the interstratification
This zone includes squares F, G and H, situated between the two zones described
above and the upper part of the deposits excavated in the slope. Archeological assemblages
in this zone were not recognized as such during the excavation but constructed from the
vertical distribution of the artifacts (Fig. 7). As a result, no material from sieving is associated with this area. Based on the plotted pieces and the published stratigraphy, the interstratification is defined in squares E-H by the presence of Châtelperronian level 8 on top
of Aurignacian level 9. No refits were made in this zone. Thus, our analysis was strictly
typo-technological and principally based on a systematic comparison of the artifacts from
this sector with those from the others. The main results concerning row 9 are presented
below.

FIG. 7 – Roc de Combe. Projection of plotted pieces in row 9 for squares E through H. Cultural attributions as established in
the field, showing that the interstratification was not observed at the time of excavation. Artifacts from levels 9 and 10, which
are post-excavation constructs, were not bagged separately and the separation between the two assemblages was made on the
basis of the distribution of plotted pieces.

In the area where the published stratigraphy shows an overlap between levels 9 and 10,
level 8 contains 240 pieces, representing 30% of that level’s total (Fig. 8 and Table 2).
Taken alone, square H9, that is, 17% of the material from level 8, represents 56% of this
overlap. It is important to note that level 8 was recognized as such during the excavation and
that the material from level 8 in this zone shows no typological or technological discontinuity with that from level 8 in the other zones. Underlying this unit, the 8.1 ensemble only
contains Châtelperronian and Mousterian artifacts; there is no trace of Aurignacian here.
Therefore, this square presents the same cultural sequence observed in squares I, J and K,
despite the fact that the base of the Châtelperronian is considerably mixed with the top of
the Mousterian.
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TABLE 2

Roc de Combe, row 9. Number of plotted pieces per level and square based on
labeled pieces.
Level 7

Level 8

Level 9

Level 10

Mousterian

Total

K9

143

274

—

—

5

422

J9

192

199

—

—

36

427

I9

102

54

—

—

15

171

H9

8

128

23

24

—

183

G9

—

69

14

12

3

98

F9

5

43

24

28

—

100

E9

-

—

2

21

471

494

D9

—

—

—

4

705

709

450

767

63

89

1235

2604

Total

In square G9, the various assemblages
observed during the excavation contain diagnostic artifacts belonging to the Gravettian, the
late Aurignacian, the early Aurignacian, and the
Châtelperronian. According to the published
stratigraphy, this is an area where we should
only find Aurignacian and Châtelperronian artifacts (Fig. 9 and Table 3; see for example assemblage B1). Moreover, the stratigraphic organization of these artifacts is unclear. Obviously, this
pattern suggests a significant reworking of the
archeological deposits.
– Roc de Combe. Overlapping pattern of levels 8, 9
and 10, based on the number of plotted pieces (in
percentage of the total number of plotted pieces
assigned to each of these levels after the excavation).
FIG. 8

TABLE 3

Roc de Combe. Summary of the chronocultural attribution of pieces in the
interstratification zone. Example from square G9.
Aurignacian Châtelperronian

Gravettian

Upper
Paleolithic

Middle
Paleolithic

Unspecified

Total

1 Noailles burin

12

7

60

85

8 (B)

1

4

sieved B

2

0

—

11

—

8

21

9 (B1)

1

1

—

—

—

12

14

10 (B1)

-

1

—

1

5

3

10

sieved B1

1

0

1 gravette point
1backed bladelet
1 microgravette

30

—

32

66

C

—

0

—

—

4

—

8

sieved C

—

0

—

—

2

9

11

Total

5

6

4

54

18

124

211

The B assemblage is supposed to belong to the Châtelperronian; the assemblages from B1 and C are supposed to belong
to the Châtelperronian and the Aurignacian.
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– Roc de Combe, row G. Pieces whose chronocultural significance is not compatible with the context of the proposed
interstratification. 1. microgravette; 2. backed bladelet; 3. proximal fragment of a Gravette point; 4. distal fragment of a
backed piece (Châtelperron point?); 5 and 8. Dufour bladelets (early Aurignacian?); 6-7. twisted Dufour bladelets (late
Aurignacian?). The presence of a Noailles burin (no. 9), noted as an aberration by Bordes and Labrot (1967), becomes
understandable in the context of the new interpretation of the site’s stratigraphy.
FIG. 9

A similar pattern is observed in square F9. Here, the definition of level 8 thins out (43 plotted artifacts, representing less than 5% of the level’s total), and mixing is clear in its lower part.
Square E9 is not represented in the stratigraphy of Bordes and Labrot. Field notes indicate that level 8 had been excavated by Labrot in 1959. Since the material from this excavation is not available, this square cannot be studied. However, data on level 9 obtained in
square E8 fit the observations made in G9 and F9.
Squares A9 through D9, where a low percentage of Upper Paleolithic tools are found,
some of which were attributed to levels 9 and 10, fit the pattern above. Those tools are associated with Mousterian-like artifacts and no clearly defined Châtelperronian context overlies this mixed assemblage.
In sum, our analysis of row 9 shows that Aurignacian artifacts underlying an unworked
Châtelperronian level are nowhere to be found at the site. The same conclusions apply to
rows 8 and 10. These results are consistent with the stratigraphic distribution of the diagnostic pieces from levels 9 and 10 published by Bordes and Labrot (1967) and SonnevilleBordes (in press) (Fig. 10). A single piece comes from square H, a medial fragment of a
Mousterian double sidescraper (no. 6); the rest come mostly from the front of the deposit,
an area where level 8 is not homogeneous (Fig. 11).
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– Roc de Combe. Distribution of plotted pieces illustrated as belonging to levels 9 and 10 (Sonneville-Bordes, in press).
The only piece located in a square where level 8 is homogeneous is the medial fragment of a double converging sidescraper
(H10-1246; no. 6) or Mousterian point. Drawings by P. Laurent.
FIG. 10

FIG. 11

– Roc de Combe. Position on the profile and the stratigraphy of the pieces illustrated in Fig. 10.
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Discussion
This critical review of the Mousterian, Châtelperronian and Aurignacian assemblages
of Roc de Combe supports the new interpretation of the site’s archeological sequence presented in Fig. 12.

– Roc de Combe. Summary of the site’s archeostratigraphy and suggested direction and intensity of the postdepositional movements involved in the site formation process.
FIG. 12

The I-L zone contains a well-defined archeostratigraphy. Its various assemblages can
clearly distinct on typological and technological grounds and the sequence shows no significant reworking of the artifacts, with the exception of some admixture between the
Châtelperronian and the Mousterian, notably in square H. The artifact assemblages contained in the different stratigraphic units conform to the normal archeological sequence of,
from bottom to top, Mousterian, Châtelperronian, early Aurignacian, late Aurignacian,
and Gravettian.
The archeostratigraphy of the E-H zone was not recognized during the excavation, but constructed afterwards on the basis of the vertical distribution of some pieces in an area that is
reworked (with the partial exception of level 8 in square H, which is valid). The different archeological units constructed post-facto contain artifacts that, in the other parts of the site, are found
separately, in levels that belong to different technocomplexes. This is especially true of the
assemblages defining the interstratification, which contain artifacts from all the technocomplexes documented in the site, from Mousterian to Gravettian. Therefore, the Roc de Combe data
cannot be used to demonstrate an interstratification of Châtelperronian and Aurignacian.
Farther in the slope, the Mousterian assemblage is quite different from the overlying
Upper Paleolithic. The discoidal method dominates, levallois flakes are rare, and the frequency of quartzite is high.

The chronostratigraphical and historical contexts
At Roc de Combe, 10% of the lithic collection comes from a geologically reworked zone.
Removing this material does not change assemblage composition or the published artifact
counts (Bordes and Labrot, 1967; Pelegrin, 1995) in any significant way. Moreover, my
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– Le Piage. Site plan, excavation grid and stratigraphic framework. In gray, the area where Châtelperronian level F1 was
recognized (after Champagne and Espitalié, 1981, modified).
FIG. 13

results confirm Pelegrin’s doubts (1995, p. 86) about the Mousterian-like sidescrapers
(made on levallois blanks and featuring Quina retouch) found in the assemblage from
level 8, which all come from the reworked zone or from the base of the level, in direct contact with the underlying Mousterian. Where it was found relatively intact, level 8 is indeed
“culturally” Châtelperronian and contains no significant Mousterian products.
How can we explain the disparities in the nature of the published archeological levels from
Roc de Combe? First, they seem to have had distinct sedimentological and taphonomic histories, a hypothesis that requires testing by new excavations. It is quite likely, for instance, that the
roof collapse in lines H through K effectively isolated the Châtelperronian from the Mousterian, explaining the lack of contamination of the former by the latter in this part of the site.
The interstratification zone, which contains numerous large rocks in a mixed sediment,
was a headache for the excavators, as suggested by the field notes they left. Moreover, profile collapses and non-authorized excavations occurred after Labrot’s initial 1959 work, contributing
to further disturb the archeostratigraphy. Finally, it is important to put this question in its historical context. When he was working at Roc de Combe, Bordes was still heavily influenced by
the model developed by D. Peyrony of a parallel development of the Perigordian and the Auri-
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gnacian, a model under challenge at the time. Moreover, in 1966, a little before the beginning
of the excavations at Roc de Combe, F. Bordes visited Le Piage with his wife, D. de SonnevilleBordes, and with J.-Ph. Rigaud (oral communication J.-Ph. R.). F. Bordes observed the presence
of Châtelperronian points sandwiched between two Aurignacian levels at Le Piage, which may
have predisposed him to finding this type of stratigraphic arrangement plausible.

Le Piage
Le Piage is located on a Coniacian calcareous foothill. Above, to the south, there is a cave,
and, in the opposite direction, a large rockshelter (Fig.13). It is important to note that
Châtelperronian level F1 is limited to a small area near the rockshelter. In that area, three
Aurignacian levels — K, J and GI — are found below F1, while another Aurignacian level, F,
overlies it. These four Aurignacian levels also exist everywhere else at the site. A palimpsest
of early Magdalenian (with raclettes) and Solutrean occupations overlies the early Upper
Paleolithic sequence (Champagne and Espitalié, 1981).
Excavations at Le Piage started with a trench perpendicular to the cliff, which later on
made it impossible to stratigraphically connect the northern and southern portions of the
site. Although sediments were not sieved, excavation methods were scrupulous, as proved
by the numerous Dufour bladelets in the material, and proceeded through arbitrary horizontal levels (décapages). Only the tools recognized in the field were plotted; the rest of the
material was bagged by level and square. A single field book has been found. It contains
information on 560 artifacts, which, unfortunately, do not represent a valid sample of the
site’s archeostratigraphy. The results from Le Piage were instrumental in the H. Laville’s
(1975) chrono-climatic sequence of the Périgord region. Moreover, according to P.-Y Demars
(1990), Le Piage is supposedly the only site in Aquitaine to show a stratigraphic succession
of Aurignacian Ia and Ib.

Analysis
The Châtelperronian and Aurignacian assemblages, that is, more than 100 000 pieces,
were completely studied. However, as a result of this richness, systematic refitting has only
been attempted with specific raw materials.
The spatial distribution of all artifacts follows the same pattern as that of the tools (Fig.
14). Levels K, J and GI have identical spatial distributions and cover the entire site, whose southern part is clearly the richest. Level F is made of two distinct concentrations: one in the southern area, above the maximal artifact density in GI, the other above and beside F1. The latter is
found only in the northern area, where Aurignacian material occurs at very low densities.
Therefore, at Le Piage, the interstratification is based on a very small number of artifacts.
A typological and technological analysis of pieces belonging to all the stages of the
reduction sequence completes the evidence gathered from the tools. It is important to note
that certain types of tools (such as splintered pieces and retouched blade fragments) had not
been considered in previous studies of this material. Since their inclusion considerably modifies the percentages of the different tool-types, arguments based on the archeostratigraphy
of Le Piage that have used published percentages need to be reconsidered.
Some tools typical of the Mousterian (probably an MTA) and the Châtelperronian,
accompanied by the corresponding debitage debris, come from the bottom of level K
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– Le Piage. Distribution of the tools recovered in the different archeological assemblages identified at the time of
excavation (percentage weight of each square in the total for each level; after Champagne and Espitalié, 1981, modified).
FIG. 14

LITHIC TAPHONOMY OF THE CHÂTELPERRONIAN/AURIGNACIAN INTERSTRATIFICATIONS IN ROC DE COMBE AND LE PIAGE (LOT, FRANCE)

237

– Le Piage. Distribution of the pieces attributed to the Mousterian in levels K, F1 and F. Two clusters are apparent, one
in the southernmost area of level K, the other across the whole succession in and around level F1.
FIG. 15

(Figs. 15-16). These pieces are concentrated in a small hollow in the bedrock, which may
explain their preservation (an episode of erosion seems to have removed from the site the
remainder of the Châtelperronian occupation). Other Mousterian and Châtelperronian
artifacts were identified in level F1 as well. These complete the published list of tools
(Champagne and Espitalié, 1967; Demars, 1996). Finally, level F also contains some
Châtelperronian and Mousterian tools, especially in the northern portion of the site (Fig.
16, no. 5).
The stratigraphic and spatial distributions of lithic refits (Fig. 17 and Table 4) show that
most are made across the southern zone and between levels F and GI. Their general orientation is southwest-northeast, and the same applies to the refits involving levels GI, J and
K. It is important to note that no refits were made between the two distinct horizontal concentrations of level F material. Inversely, several refits were made across the entire surface
of levels GI, J and K. Moreover, some refits were made between F1 and GI and between F1
and F.
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– Le Piage. Some of the pieces plotted in Fig. 15. 1-4, level K; 5, level F1. 1. levallois core; 2. refitted levallois flakes;
3-4: bifacial thinning flakes; 5. biface tip.
FIG. 16

TABLE 4

Le Piage. Number of intra and inter-levels refits found in the assemblage.
Figures in brackets refer to the number of pieces involved in the refits.
K

J

GI

F

F1

K

35 (79)

J

—

17 (45)

2 (5)

—

—

5 (10)

6 (12)

—

—

GI

—

—

132 (333)

21 (43)

2 (4)

F

—

—

—

16 (50)

3 (6)

F1

—

—

—

—

10 (25)
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FIG. 17

– Le Piage. Range and direction of inter-level refits.

Discussion
These results support a new interpretation of the archeological sequence present at
Le Piage (Fig. 18). In the southern part of the site, artifacts of the Châtelperronian and of
the Mousterian of Acheulean Tradition are at the bottom of the sequence. These assemblages underlie an Aurignacian occupation contained in deposits that seem to follow a
southwest-northeast slope. It would be risky, however, to attempt further subdivision of this
occupation on the basis of refitted pieces alone. Our results also suggest that the southern
concentration of level F corresponds in fact to the top of level GI in that part of the site.
A technological analysis, still in progress, suggests differences between the base and the
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– Le Piage. Model of dynamic site formation process based on a taphonomic interpretation of the lithic assemblages in
relation to the observed archeostratigraphy.
FIG. 18

top of this Aurignacian sequence. In the northern part of the site, levels F1 and F contain
a lithic assemblage composed of a mix of Châtelperronian, Aurignacian and Mousterian
artifacts.
Formation processes were shaped by a dynamic system. The site seems to correspond
to the merging of two flow cones. The first cone would result from karstic activity in the
southern cave, which would explain the general orientation of inter-level refits. The latter,
however, are better explained as a consequence of difficulties in the separation and definition of levels during excavation than by processes of natural disturbance. In fact, artifacts
from this zone are relatively well preserved, the number of refits is high, the overall bone
preservation is good, and an accumulation of burned bones was identified. The second cone
would be caused by a flow of collapsed debris originating in the fill of the rockshelter above
the site. To this cone would belong at least the level F1 deposits and the northern concentration of level F. Testing of this model requires new excavations.
The role played by each of these two sediment sources is still not completely understood. Two opposite hypotheses can be entertained. The optimistic hypothesis is that only
the material from F1 and F north would have been derived from those sources, accumulating in secondary position on top of a huge cone corresponding to the rest of the Le Piage
deposits. In this scenario, Aurignacian levels K through GI would be valid entities across
the entire site. The pessimistic hypothesis is that the northern part of the site consists of a
buildup of collapsed materials from the northern rockshelter. If so, all of the northern area
would be mixed up and should be removed from the sample (Fig. 18). Because we prefer to
take a conservative attitude, the latter hypothesis has been adopted in our ongoing typo-technological analysis of the Le Piage Aurignacian lithic assemblages.
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Conclusion
A set of models has been presented to explain the causes of occupation mixing at Roc
de Combe and Le Piage. These hypotheses need to be tested through new field observations
in order to determine more precisely the formation processes operating at each site. However, results derived from a careful analysis of their archeological assemblages challenge
some ideas about the Middle to Upper Paleolithic transition. The hypotheses presented by
F. Lebrun-Ricalens for Le Piage (1998, in litteris), and, more recently, by J.-Ph. Rigaud for
Roc de Combe (1998, 2001), and by d’Errico et al. (1998) and Zilhão and d’Errico (1999)
for both sites, are confirmed by our data: the Châtelperronian/Aurignacian interstratifications at Roc-de-Combe and Le Piage result from post-depositional processes, often combined
with errors in stratigraphic observations. The taphonomic analysis also shows that portions
of these sites are well preserved and that a techno-typological analysis of the industries they
contain is warranted and will contribute new data on the beginning of the Upper Paleolithic
in the Aquitaine region.

Acknowledgments
I would like to thank Denise de Sonneville-Bordes, Fernand Champagne, Foni Le
Brun-Ricalens, Jacques Pelegrin, João Zilhão and Jean-Philippe Rigaud for their help.
I would also like to thank Benoit Desjardins and Eugene Morin for their help in translating the original text. This research is part of a Ph.D. dissertation carried out at the University of Bordeaux I-IPGQ, UMR 5808 of the CNRS, and has been funded by a CNRS-Région
Aquitaine BDI fellowship.

REFERENCES

BOEDA, E. (1993) - Le débitage discoïde et le débitage Levallois récurrent centripète. Bulletin de la Société Préhistorique Française.
Paris. 86:6, p. 392-404.
BORDES, F. (1968) - La question périgordienne. In La Préhistoire, problèmes et tendances. Paris: CNRS, p. 59-70.
BORDES, F.; LABROT, J. (1967) - La stratigraphie du gisement de Roc de Combe et ses implications. Bulletin de la Société
Préhistorique Française. Paris. 64. Etudes et Travaux 1, p. 15-28.
BORDES, J.-G. (2000) - La séquence aurignacienne de Caminade revisitée: l’apport des raccords d’intérêt stratigraphique.
Paléo. Les Eyzies. 12, p. 387-408.
CHAMPAGNE, F.; ESPITALIÉ, R. (1967) - La stratigraphie du Piage. Note préliminaire. Bulletin de la Société Préhistorique
Française. Paris. 64. Etudes et Travaux 1, p. 29-34.
CHAMPAGNE, F.; ESPITALIÉ, R. (1981) - Le Piage, site préhistorique du Lot. Paris: Société Préhistorique Française (Mémoire
de la Société Préhistorique Française; 15).
CHEYNIER, A. (1963) - Le Périgordien n’est qu’une «théorie». Bulletin de la Société Préhistorique Française. Paris. 52, p. 511-514.
DELPECH, F. (1983) - Les faunes du Paléolithique supérieur dans le sud-ouest de la France. Paris: Editions du CNRS (Cahiers du
Quaternaire; 6).
DEMARS, P.-Y. (1990) - Les interstratifications entre Aurignacien et Chatelperronien à Roc de Combe et au Piage (Lot). In
FARIZY, C., ed. - Paléolithique moyen récent et Paléolithique supérieur ancien en Europe. Colloque international de Nemours,
1988. Nemours: Musée de Préhistoire d’Ile-de-France (Mémoires du Musée de Préhistoire d’Ile-de-France; 3), p. 235-239.

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

242

DEMARS, P.-Y. (1996) - La place du Piage et de Roc de Combe dans la transition du Paléolithique moyen au Paléolithique
supérieur. Bulletin de Préhistoire du Sud-Ouest. Nouvelles Etudes. Cressensac. 3, p. 11-35.
DEMARS, P.-Y.; HUBLIN, J.-J. (1989) - La transition Néandertaliens / Hommes de type moderne en Europe occidentale:
aspects paléontologiques et culturels. In VANDERMEERSCH, B., ed. - L’Homme de Néandertal, vol. 7: L’extinction. Liège:
Université (Etudes et Recherches Archéologiques de l’Université de Liège; 34), p. 23-37.
DEMARS, P.-Y.; LAURENT, P. (1992) - Types d’outils lithiques du Paléolithique supérieur en Europe. Mesnil-sur-l’Estrée: CNRS.
D’ERRICO, F.; ZILHÃO, J.; BAFFIER, D.; JULIEN, M.; PELEGRIN, J. (1998) - Neanderthal acculturation in Western Europe.
A critical review of the evidence and its interpretation. Current Anthropology. Chicago. 39, p. 1-44.
DIBBLE, H. L.; CHASE, Ph. G.; MC PHERRON, Sh. P.; TUFFREAU, A. (1997) - Testing the reality of a «living floor» with
archaeological data. American Antiquity. Washington. 62:4, p. 629-651.
GAMBIER, D. (1993) - Les hommes modernes du début du Paléolithique supérieur en France: bilan des données
anthropologiques et perspectives. In CABRERA VALDÉS, V., ed. - El origen del hombre moderno en el suroeste de Europa.
Madrid: Universidad Nacional de Educación a Distancia, p. 409-430.
HEDGES, R. E. M.; HOUSLEY, R. A.; LAW, I.A.; BRONK, C. R. (1990) - Radiocarbon dates from the Oxford AMS system:
Archaeometry datelis 10. Archaeometry. Oxford. 32, p. 101-108.
HUBLIN, J.-J. (1990) - Les peuplements paléolithiques de l’Europe: un point de vue paléobiogéographique. In FARIZY, C., ed.
- Paléolithique moyen récent et Paléolithique supérieur ancien en Europe. Colloque international de Nemours, 1988 (Nemours:
Mémoires du Musée de Préhistoire d’Ile-de-France, 3), p. 29-37.
HUBLIN, J.-J.; SPOOR, F.; BRAUN, M.; ZONNEVELD, F.; CONDEMI, S. (1996) - A late Neanderthal associated with Upper
Palaeolithic artefacts. Nature. London. 381, p. 224-226.
LAVILLE, H. (1975) - Climatologie et chronologie du Paléolithique en Périgord: études sédimentologiques des dépôts en grottes et sous
abris. Paris: Laboratoire de Paléontologie Humaine et de Préhistoire (Etudes Quaternaires; 4).
LE GRAND, Y. (1994) - Approche méthodologique et technologique d’un site d’habitat du Pléistocène moyen. Université de Provence.
Laboratoire d’Anthropologie et de Préhistoire des Pays de la Méditerranée Occidentale.
LEVEQUE, F.; VANDERMEERSCH, B. (1980) - Découverte de restes humains dans un niveau castelperronien à Saint-Cézaire
(Charente-Maritime). Comptes Rendus de l’Académie des Sciences de Paris. Paris. 291, p. 187-189.
LYNCH, T. F. (1966) - The «Lower Perigordian» in French Archaeology. Proceedings of the Prehistoric Society. London. 32:7,
p. 156-198.
MELLARS, P. (1989) - Technological changes at the Middle/Upper Palaeolithic Transition: Technological, social and cognitive
perspectives. In STRINGER, C., ed. - The Human Revolution: Behavioural and Biological Perspectives on the Origin of Modern
Humans. Edinburgh: Edinburgh University Press.
MELLARS, P. (1996) - The Neanderthal legacy: an archaeological perspective from Western Europe. Princeton: Princeton University Press.
MELLARS, P. (1999) -The Neanderthal problem continued. Current Anthropology. Chicago. 40, p. 341-350.
MELLARS, P. (2000) -The archaeological record of the Neandertal - Modern Human transition in France. In BAR YOSEF, O.;
PILBEAM, D., eds. - The Geography of Neanderthals and Modern Humans in Europe and the Greater Mediterranean.
Cambridge, MA: Harvard University (Peabody Museum Bulletin; 8), p. 35-47.
OTTE, M. (1990) - From the Middle to the Upper Palaeolithic: the nature of the transition. In MELLARS, P., ed. - The Emergence
of Modern Humans: an Archaeological Perspective. Edinburgh: Edinburgh University Press, p. 438-456.
OTTE, M. (1996) - Le bouleversement de l’humanité en Eurasie vers 40 000 ans. In CARBONNEL, E; VAQUERO, M., eds. The last Neanderthals, the first anatomically modern Humans: cultural change and human evolution – The crisis at 40 ka B.P.
Tarragona: Universitat Rovira i Virgili, p. 95-106.
PELEGRIN, J. (1995) - Technologie lithique: Le Châtelperronien de Roc de Combe (Lot) et de la Côte (Dordogne). Paris: CNRS
(Cahiers du Quaternaire; 20).
PEYRONY, D. (1933) - Les industries aurignaciennes dans le bassin de la Vézère. Aurignacien et Périgordien. Bulletin de la
Société Préhistorique Française. Paris. 30, p. 543-559.
RIGAUD, J. Ph. (2001) - A propos de la contemporanéité du Castelperronien et de l’Aurignacien dans le nord-est de l’Aquitaine:
Une révision des données et ses implications. In: ZILHÃO, J.; AUBRY, Th.; CARVALHO, A. F., eds. - Les premiers hommes
modernes de la Péninsule ibérique. Actes du colloque de la commission VIII de l’UISPP, Vila Nova de Foz Coa, 22-24 Octobre 1998.
Lisboa: Instituto Português de Arqueologia (Trabalhos de Arqueologia; 17), p. 61-68.
SONNEVILLE-BORDES, D. de (1960) - Le Paléolithique supérieur en Périgord. I. Bordeaux: Editions Delmas.
SONNEVILLE-BORDES, D. de (2002) - Les industries du Roc de Combe (Lot). Périgordien et Aurignacien. Préhistoire du SudOuest, Nouvelles Etudes. Cressensac. 9, p. 121-162.

LITHIC TAPHONOMY OF THE CHÂTELPERRONIAN/AURIGNACIAN INTERSTRATIFICATIONS IN ROC DE COMBE AND LE PIAGE (LOT, FRANCE)

243

STRINGER, C.B. (1994) - Out of Africa: a personal history. In NITECKI, M. H.; NITECKI, D. V., eds. - Origins of anatomically
modern humans. New-York: Plenum Press, p. 149-172.
TIXIER, J. (1978) - Notice sur les travaux scientifiques. Université de Paris X, Nanterre. Thèse de Doctorat d’Etat.
VILLA, P. (1982) - Conjoinable pieces and site formation processes. American Antiquity. Washington. 47:2, p. 276-290.
WHITE, R. (1993) - A social and technological view of Aurignacian and Châtelperronian personnal ornaments in France. In
CABRERA VALDÉS, V., ed. - El origen del hombre moderno en el suroeste de Europa. Madrid: Universidad Nacional de
Educación a Distancia, p. 327-357.
WHITE, R. (1995) - Ivory personal ornaments of Aurignacian age: technological, social and symbolic perspectives. In HAHN,
J.; MENU, M.; TABORIN, Y.; WALTER, P.; WIDERMANN, F., eds. - Le travail et l’usage de l’ivoire au Paléolithique supérieur.
Roma: Istituto Poligrafico e Zecca dello Stato, p. 29-62.
ZILHÃO, J.; D’ERRICO; F. (1999) - The chronology and taphonomy of the earliest Aurignacian and its implications for the
understanding of Neanderthal extinction. Journal of World Prehistory. New York. 13:1, p. 1-68.

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

244

Many awls in our argument.
Bone tool manufacture and use in the
Châtelperronian and Aurignacian levels
of the Grotte du Renne at Arcy-sur-Cure
❚ FRANCESCO D’ERRICO ❚ MICHÈLE JULIEN ❚ DESPINA LIOLIOS
❚ MARIAN VANHAEREN ❚ DOMINIQUE BAFFIER

See a pin and pick it up, all the day you’ll have good
luck; see a pin and let it lie, bad luck you’ll have all day
A comparative analysis of the bone
awls from the Châtelperronian and Aurignacian
levels of the Grotte du Renne at Arcy-sur-Cure
is conducted with the aim of establishing the
cultural affiliation of these tools and identifying
distinctive technological and functional features for
the two assemblages. The studied material consists
of fifty Châtelperronian and nine Aurignacien awls
presenting an excellent state of preservation.
The largest collection of Châtelperronian awls
comes from the lowest (level X) of the three levels
attributed to this technocomplex, and the awls
from Châtelperronian and Aurignacian horizons
show a spatial distribution which is different and
coherent with that observed for diagnostic
Châtelperronian and Aurignacian finds. This
contradicts the hypothesis that the presence of
bone tools in the Châtelperronian levels is the
result of a reworking of sediments. Awls are, in
both assemblages, made out of the limb bones of
horse, reindeer and carnivores. Common features
in the choice of blanks include the use of naturally

ABSTRACT

pointed bones, such as accessory horse
metapodials, shaft fragments derived from limb
bones broken for marrow extraction, as well as
elongated proximal fragments probably obtained
by longitudinally splitting metapodials and radii.
Châtelperronian awls show a more diverse
repertoire of blank types (e.g. use of carnivore
fibulae and of massive epiphyseal fragments
obtained by fracture) and variable degrees
of shaping than Aurignacian ones. Nine
Châtelperronian tools are marked with sets
of notches or v-shaped motifs, while only one
Aurignacian piece bears a decoration consisting of
a set of crosses. Comparative microscopic analyses
of archeological and experimental tools indicate
that the awls of the Châtelperronian were
intensively used and produced hundreds, more
likely thousands, of perforations on a variety of
soft materials, probably different types of skins.
Worn tools were resharpened by rubbing the
points on grinding stones and tiny awl fragments
were reused until total exhaustion.

Introduction
Excavated in the late 1950s by André Leroi-Gourhan (Leroi-Gourhan and Leroi-Gourhan, 1965; Farizy, 1990a, 1990c, 1994; Schmider, 2002) the Grotte du Renne at
Arcy-sur-Cure plays a major role in the debate on the Middle/Upper Paleolithic transition.
This site has yielded rich Châtelperronian and Aurignacian assemblages, including a variety of bone tools, personal ornaments and human remains. However, the stratigraphic
integrity and the dating of these layers as well as the interpretation of their archeological content has been repeatedly questioned.
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Solving such contentious issues would help in gaining a better understanding of the
chronology of the transition in western Europe and of the nature of cultural and biological
interactions between the late Neandertals and the earliest anatomically modern humans
(AMH) colonizing the region. Recent revival of researchers’ interest in the site was triggered
by the attribution to a Neandertal child of a previously unpublished human temporal fragment found by Leroi-Gourhan in the Châtelperronian layers (Hublin et al., 1996). This came
as a confirmation of the hypothesis already put forward after the discovery of the SaintCésaire skeleton (Lévêque and Vandermeersch, 1980) that the Châtelperronian is to be considered as a late Neandertal material culture. In the same publication, the presence of personal ornaments in the Châtelperronian layers of the Grotte du Renne was interpreted as
proof that Châtelperronian Neandertals did not produce all or a part of these objects by
themselves but rather exchanged them with neighbouring Aurignacians and, as a consequence, that the Châtelperronian was the result of an acculturation of late Neandertal populations by invading AMHs.
This mode of reasoning was not new (see d’Errico et al., 1998; Zilhão and d’Errico,
1999a, 2000; Zilhão, 2001, for a synthesis). Several researchers believed then (e.g. White,
1989, 1992, 1995; Davidson and Noble, 1989, 1993; Stringer and Gamble, 1993; Mithen,
1996,1998), and some still believe today (e.g., Hublin, 1999; Mellars, 1999a-b; McBrearty
and Brooks, 2000; Klein 2003), that Neandertals were incapable of developing symbolic
behaviour or, at least, not independently and to the same degree as AMH. Others (Taborin,
1998) claim that the manufactured bone objects found in the Châtelperronian layers of the
Grotte du Renne are Aurignacian items either percolated into lower levels or found in
Aurignacian deposits wrongly attributed by Leroi-Gourhan to the Châtelperronian. Following the publication of the human remains some of us (d’Errico et al., 1998; see also
Zilhão and d’Errico, 1999a-b) defended instead the viewpoint that the personal ornaments
and the bone industry from the Châtelperronian layers should be attributed to this technocomplex for the most part if not entirely, and that they were manufactured and used by
late Neandertals.
This is notably suggested by 1) the presence of an almost sterile layer (VIII) between
the Aurignacian (VII) and the richest Châtelperronian ones (IX, X), 2) the absence of apparent mixing in the stone tool assemblages, 3) the abundance of worked bone in Châtelperronian layers compared to the Aurignacian, 4) the presence in the Châtelperronian layers
of the manufacture waste from bone tools and decorated bone tubes, and 5) the coherent
distribution of bone tools and ornaments within structures identified during excavation. The
comparison of Châtelperronian and Aurignacian lithic technologies and a combined spatio-temporal analysis of the distribution of west European Aurignacian, Châtelperronian,
Uluzzian and late Mousterian occupation sites have also led us to reject the traditional view
of the Transitional technocomplexes as cultural entities developed in western Europe after
the arrival, and under the influence of AMH, and to interpret the innovations observed in
these technocomplexes as a result of an autonomous evolution to the Upper Paleolithic
(Zilhão and d’Errico, 1999a, 1999b).
Supporters of the acculturation hypothesis (e.g., Mellars, 1996,1998, 1999; Hublin
1999a-b; Gamble, 1999) argue that a long contemporaneity between the Châtelperronian
and the Aurignacian is demonstrated by the dates between 33 and 38 kyr BP for the
Châtelperronian and the numerous dates from northern Spain between 38 and 40 kyr BP
for the Aurignacian. Contemporaneity would also be demonstrated by the interstratifications
between Aurignacian and Châtelperronian layers at the sites of Le Piage and Roc de Combe
in southwestern France (Champagne and Espitalié, 1981; Bordes and Labrot, 1967), and of
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El Pendo in northern Spain (González Echegaray, 1980). However, critical analysis of stratigraphic, radiometric and taphonomic data considering all available radiometric dates for the
transitional period in Europe and the Near East shows that the very existence of an Aurignacian of that antiquity is not demonstrated (Zilhão and d’Errico, 1999, 2000, this volume). This hypothesis is based on the dating of samples of uncertain cultural attribution,
either because they were collected in palimpsests containing remains of other technocomplexes, or because the assemblages associated with the samples are of doubtful Aurignacian
affiliation. At occupation sites for which the archeological context of the sample is secure,
the oldest Aurignacian seems to be no older than ca.36.5 kyr BP. In addition, recent refitting and spatial distribution analysis of the lithics from Roc de Combe and Le Piage (Bordes, 2001, this volume), confirm doubts expressed in the past (d’Errico et al., 1998; Zilhão
and d’Errico, 1999; Rigaud, 2000) about the reality of these interstratifications and clearly
demonstrate that they are the consequence of misinterpretations of the sites’ stratigraphy
and formation process.
If the Châtelperronian and the other European technocomplexes stemmed from local
Mousterian traditions before the arrival of Aurignacian moderns they must be interpreted
as an autonomous evolution of Neandertal cultures towards cultural modernity, an evolution somehow obscured in the archeological record by the spread of the Aurignacian. This
model does not rule out the possibility that biological and cultural contacts took place
between these populations and played a role in shaping their cultures. It just approaches the
issue without preconceptions on the biological inferiority of Neandertals. After all, AMH left
little evidence of bone technology and even less evidence of personal ornament use before
their arrival in Europe (Villa and d’Errico, 2001; d’Errico, 2003). Why should they be considered by definition as those who autonomously invented them? Three hypotheses can
therefore be posited, that of an independent origin of these behaviors in both populations,
that of their emergence in one of them with subsequent transfer to the other, and that of a
simultaneous emergence in both as a result of contact (d’Errico et al., 1998).
Testing these hypotheses requires new excavations (e.g., David et al., 2001; Conard et
al., this volume) and reappraisals of anciently discovered archeological material. It is for this
reason that we have undertaken a comparative analysis of the bone industry from the
Châtelperronian and Aurignacian layers of the Grotte du Renne. The aim of this study is to
assess the coherence of Châtelperronian and Aurignacian bone tool assemblages, identify
respective peculiar features, and use information on bone tools securely attributed to the
Châtelperronian to gain a better understanding of the significance of bone tool manufacture
and use in late Neandertal societies. In order to achieve this goal we will 1) document the
techniques used to manufacture, decorate and resharpen the bone tools, 2) identify their function, 3) estimate their lifespan, and 4) combine these informations with available contextual
data (stratigraphy, spatial distribution, provenance from features recorded during excavation).
We will focus on awls as they are represented in both Châtelperronian (Baffier and Julien,
1990) and Aurignacian (Julien et al., 2002) layers by a relatively high number of specimens.
They also present an excellent state of preservation, which generally allows microscopic surface analysis and meaningful comparison with experimentally produced traces.

Materials and methods
The inventory of bone awls from the Grotte du Renne includes 2 specimens from
Mousterian layers XI and XII, 52 from Châtelperronian layers X, IX and VIII, and 21 from

249

MANY AWLS IN OUR ARGUMENT. BONE TOOL MANUFACTURE AND USE IN THE CHÂTELPERRONIAN AND AURIGNACIAN LEVELS OF THE GROTTE DU
RENNE AT ARCY-SUR-CURE

FIG. 1 – Bone pieces from Grotte du Renne level VII considered by Leroi-Gourhan as possible awls but bearing no evidence of
manufacture. 1. R VIIb-B8; 2. R VII-Y10.333; 3. R VIIa-B6; 4. R VIIb-C10; 5. R VII-W11; 6. R VII-X11; 7. R VII-A11; 8. R VIIB6.676; 9. R VII-C9.3016: 10. R VIIb-B11; 11. R VII-D10; 12. R VII-Z14.354.

Aurignacian layer VII. However, two pieces attributed to the Châtelperronian (RX-IX-VIIIsn; 59-Rxa-B6) and 13 attributed to the Aurignacian bore no anthropic modifications and
were eliminated from further study. Two Aurignacian specimens consist of pointed fragments, 1.5 cm in length, with traces of chemical alteration typical of bone digested by hyenas and very similar in shape and size to pseudo-points from Pleistocene hyena dens (Villa
and d’Errico, 2001). Three of the rejected specimens were identified as fragments of
metatarsals and ulnae of reindeer (Fig. 1, no. 8, 10, 12). Seven are fragments of horse accessory metapodials (Fig. 1, no. 1-4, 6-7, 11); four of these may well have been bone awls originally, since they lack a large portion of their distal epiphysis, their surface is ochred, and
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– Aurignacian awls from the Grotte du Renne (level VII): 1. R VII-C11.621; 2. R VIIb-Z10; 3. R VIIa-B8 ; 4. R VIIb-sn; 5.
R VIIc-B14.607; 6. R VIIb-B/C7/8.1168; 7. R VII-D12.4096; 8. R VIIb-A15.202; 9. R VIIa-D10.687+R VIIa-C5.
FIG. 2
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one of them bears a set of ten parallel cut marks (Fig. 1, no. 1). Since awls made out of this
bone are present in the same layer, we cannot exclude that the missing portion of these
pieces bore traces of manufacture and use. A last piece (Fig. 1, no. 12), erroneously identified as an awl by Leroi-Gourhan, is in fact a fragment of ulna carrying traces of manufacture by bifacial gouging.
As a consequence of this critical analysis of the evidence, the collection we studied comprises 2 awls from the Mousterian, 48 from the Châtelperronian and 9 from the Aurignacian. Also one Aurignacian piece is, typologically speaking, not really an awl (Fig. 2, no. 7),
since it has a bevelled end. Except for three pieces, one per technocomplex, on display at the
Avallon Museum, all the others are kept at the Laboratoire d’Ethnologie Préhistorique,
Maison René Ginouvès, Nanterre.

Cultural attribution of the bone awls
If the awls attributed to the Châtelperronian were Aurignacian bone tools which percolated into the Châtelperronian layers we would expect to see their number gradually decreasing from the Aurignacian layer downward. We observe the opposite; Châtelperronian horizons
(Fig. 3) yielded four times more awls than the Aurignacian one, and the Châtelperronian layer
which yielded most of them, layer X, is the lowest of the three layers attributed to this technocomplex. Spatial distribution of these tools also contradicts the hypothesis of mixing (Fig.
4). Though scattered all over the excavated surface, Châtelperronian bone tools concentrate in
the elliptical ashy area located in the center of the main feature identified by Leroi-Gourhan

^

– Stratigraphic provenance of bone awls from the Mousterian, Châtelperronian and Aurignacian levels of the Grotte du
Renne.
FIG. 3
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– Spatial distribution of bone awls from Châtelperronian (X-VIII) and Aurignacian (VII) levels. Features in the
Châtelperronian representations are those from level X.
FIG. 4
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(square A13) and within the two circular features surrounding it (squares Y-C/12-13 and B-C/1011). A minor concentration appears inside and south of the semi-circle of small blocks located
at the entrance to the cave (squares C/7-8). These maximum concentration zones coincide with
those of the Châtelperronian stone industry and other cultural remains found within these layers. Aurignacian awls, in contrast, mainly cluster in the eastern part of the cave, where most
cultural remains of this technocomplex were found.
Comparing the spatial distribution of different categories of remains, Schmider et al.
(2002) conclude that, in the Aurignacian (probably a palimpsest of several occupations), the
main living area was located within squares Z-D/8-12, and probably associated to a number
of peripheral features containing small hearths. Most of the awls retained for this study
come from the main living area and from one peripheral feature located north of it, around
hearth B15, where the well-known “fish-tail” ivory ring was also found. Two fragments of an
anciently broken awl (Fig. 2, no. 9) were refitted. The decorated tip of the tool comes from
square D10, the base from square C5.
It is noteworthy that the spatial distribution of awls from Châtelperronian layer VIII,
the most susceptible to Aurignacian contaminations (see discussion in d’Errico et al.,
1998), closely follows that of layer X, which is the richest and most distant from the Aurignacian (Fig. 4). The two awls from Mousterian layers XI and XII deserve special discussion.
Although their manufacture by Mousterians cannot be excluded, their attribution to the
Châtelperronian is suggested by their provenance from the two squares (A12 and C8) that
yielded most of the Châtelperronian awls found in overlying layer X. This hypothesis is in
agreement with the observation that limited mixing (attributed to a levelling of the soil made
by the first Châtelperronian occupants of the site — Girard et al., 1990) exists between the
latest Mousterian and earliest Châtelperronian layers. For this reason we have included both
these pieces in the Châtelperronian sample.
In sum, Châtelperronian and Aurignacian awls present significantly different spatial
distributions that, in both cases, closely match those of the archeological material characteristic of these two technocomplexes. This pleads in favor of an attribution to the Châtelperronian of the 48 bone awls discovered in the layers attributed by Leroi-Gourhan to this technocomplex. This conclusion is supported by the results of the new excavation conducted by
David et al. (2001) in squares X-Z/10-11. Not only has the new excavation recognized the
same major geological and cultural layers described by Leroi-Gourhan, it also identified the
minor subdivisions (a, b, c) within layer X described by that author, thus directly challenging arguments of major reworking of the layers, percolation of objects or misinterpretation
of the stratigraphic sequence.

Analytical methods
The following parameters were recorded for each tool: anatomical and species origin of the blank; extraction and manufacturing technique; type and technique of decoration; fracture pattern; and presence of worn areas. Morphometric variables included:
length, width and thickness of each piece; width and thickness of the tool at 1 cm distance
from the tip; and length of the area of the tool modified by manufacture. All pieces were
studied under low power optical microscope; twenty-five were moulded with dental elastomer (Provil L, Bayer) and positive replicas made with a RBS resin (T2L Chimie) were
examined with a transmitted light microscope and, after metal coating, with a SEM Jeol
840A.
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Traces of manufacture and use wear were interpreted in the light of the criteria proposed by Newcomer (1974), Camps-Fabrer (1977a, 1977b, 1985), d’Errico et al. (1984),
d’Errico (1993, unpublished data) as well as in the light of the experimental manufacture
and use of replicas of the original Grotte du Renne awls. Sixteen diaphyseal and epiphyseal
fragments of Bos and Ovis were manufactured into awls by scraping with flint burins and
retouched blades. Eight of these tools were used by two of us to make between 200 and 350
perforations in leather 2.5 mm thick. Active areas were moulded with dental elastomer
before use and after each 50 new perforations in order to record stages of wear formation.
Resin replicas made from these moulds were examined using the same procedures
described above for the archeological specimens.

Comparative technological analysis
Anatomical and species origin of the blanks
Identification of species and bone type was possible for all 9 Aurignacian awls and
for 17 of the 50 Châtelperronian awls. Most of the unidentified 29 pieces were manufactured on shaft fragments of long bones from adult herbivores. Compact bone thickness
indicates a preference for diaphyses 4 to 7 mm thick, typical of medium to large size animals, probably reindeer and horse. Four Châtelperronian awls are made out of fibulae
from medium to large sized carnivores, whereas the only Aurignacian awl on a carnivore
bone comes from an ulna (Table 1). This is the only difference between the two assemblages, which otherwise share the use of horse accessory metapodials, and reindeer
metapodials and ulnae.
TABLE 1

Species and bone types chosen by Châtelperronians and Aurignacians to produce
bone awls.
Châtelperronian
Horse

Aurignacian

Reindeer Hyena Carnivore

Indet.

Total

Horse

Reindeer Carnivore

Total

Accessory
metapodial

2

—

—

—

—

2

2

—

—

2

Metapodial

2

3

—

—

—

5

1

4

—

5

Fibula

—

—

3

1

-

4

—

—

—

—

Radius

—

2

—

—

—

2

—

—

—

—

Tibia

—

1

—

—

—

1

—

—

—

—

Ulna

—

1

—

—

—

1

—

1

—

2

Indet.

—

2

—

—

33

35

—

—

—

—

Total

4

9

3

1

33

50

3

5

1

9

Techniques of manufacture
At least four different techniques, with variants due to blank selection, were used to produce Châtelperronian and Aurignacian awls from the Grotte du Renne (Table 2).
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TABLE 2

Summary of Châtelperronian and Aurignacian reduction sequence to produce
bone awls.
Blank production

Resulting blank

Species

Techniques

Technocomplex (n)

Use of natural
morphology

Naturally pointed
limb bones

Horse
Reindeer
Carnivore

Marginal scraping

Aurignacian (4)
Châtelperronian (4)

Fibulae

Hyena
Carnivore

Fracture
Marginal scraping

Châtelperronian (7)

Robust epiphyseal
Metaphyseal
fragment

Horse

Fracture
Marginal scraping

Châtelperronian (2)

Robust epiphyseal
fragment

Reindeer
Bovid

Fracture
Intense scraping

Châtelperronian (2)

Diaphyseal fragment

Reindeer

Fracture
Scraping

Aurignacian (4)
Châtelperronian (16)

Elongated ephiphyseal
fragment

Horse
Reindeer

Splitting (?),
grooving (?), fracture (?)
Scraping, polishing

Aurignacian (1)
Châtelperronian (10)

Limb bone fracture

Limb bone fracture,
grooving or splitting

Marginal shaping of naturally pointed bones
This technique, which consists of slightly modifying the end of a naturally pointed bone
by scraping, was applied to two Châtelperronian (Fig. 5, no. 1-2) and two Aurignacian (Fig.
2, no. 1-2) horse accessory metapodials, to a Châtelperronian (Fig. 5, no. 2) and an Aurignacian (Fig. 2, no. 3) reindeer ulna, and to an Aurignacian carnivore ulna (Fig. 2, no. 4).
The broken tip of another Châtelperronian tool might well come from a reindeer ulna and
belong to this category (Fig. 5, no. 4).
Marginal shaping of broken carnivore fibulae
Carnivore fibulae are fractured in the middle or near the distal epiphysis and both of
the resulting fragments are pointed by scraping. Thin, compact and almost circular in section, this bone requires, after breakage, very little shaping to be transformed into an
effective tool. Two awls of this type are made on a proximal and a distal epiphysis of an
adult hyena (Fig. 5, no. 10-11). Two other use a fibula of a young hyena (Fig. 5, no. 6) and
that of a carnivore that, given its size, may be either a hyena or a wolf (Fig. 5, no. 7). Three
other specimens modified through scraping (Fig. 5, no. 5, 8-9), one of them very marginally (no. 9), for which we were unable to establish the anatomical origin with certainty,
were probably made using the same technique. This technique is only found in the
Châtelperronian.
Invasive shaping of limb bone fragments
This technique includes three variants:
1) The first, only found in the Châtelperronian, consists of shaping by scraping massive sub-triangular blanks extracted from epiphyseal or metaphyseal fragments of
long bones of horse. We include in this category an awl made on the metapodial of an
adult horse (Fig. 6, no. 14) and the mesial fragment of a tool probably made on the
same kind of blank (Fig. 6, no. 15).
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– Châtelperronian awls from Grotte du Renne (levels XII-VIII). 1. R Xb1-Z 11.720; 2. R VIII-B12.20; 3. R Xb,c-C8.2167;
4. R Xb.sn; 5. R Xb-A7.1800; 6. R Xc-A13.1370; 7. R Xb-B13.2461; 8. R Xb2-B11.sn; 9. R VIIIa-C11.sn; 10. R Xb-Z11.sn;
11. R Xa-C12.4006.
FIG. 5
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– Châtelperronian awls from Grotte du Renne (levels XII-VIII). 1. R Xb1b-C8.1265; 2. R Xc-B8.sn; 3. R Xa- B9.3657;
4. R Xc-B12.537; 5. R IX-C13.1059; 6. R Xb2-C11.sn; 7. IX-D10.960; 8. R Xc-Z12.1168; 9. R Xc-A11.1782; 10. R Xc-A12.1255;
11. R Xc-A 13.sn; 12. R VIII-C 6.sn; 13. R Xa-A13.sn.; 14. R Xa-Z12.1421; 15. R Xb-A12.sn; 16. R Xc-C 6.sn; 17. R Xc-C7.2785;
18. R XI-C8.sn; 19. Xb1c-E11.2880.
FIG. 6
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– Châtelperronian awls from Grotte du Renne (levels XII-VIII). 1. R XII-A12.sn; 2. R Xb2-W9.sn; 3. R Xa-C11.3966;
4. R Xb-A7.1390; 5. R IX-B12.29; 6. R IXc-A13.808; 7. R VIIIc-Z12.sn; 8. R Xc-A12.sn; 9. R VIII-D10.sn; 10. R Xb-Z7.1323;
11. R Xc-C8.1822; 12. R Xc-Z13.1250; 13. R Xa-A13.sn; 14. R Xb-A7.148; 15. R Xc-A 11.1643; 16. R X-IX-VIII.sn; 17. R Xa-Z14.
2269; 18. R Xb-Z7.1323; 19. R Xb2-A11.3049; 20. R Xb-Y12.4133.
FIG. 7
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2) The second variant of this technique, also absent in the Aurignacian, applies intensive scraping to a small area of massive epiphyseal blanks to carve short thin points.
This category is represented by a complete specimen made on the distal epiphysis of
a radius from a large size adult reindeer or bovid (Fig. 6, no. 16) and a distal fragment
of another tool (Fig. 6 no. 17).
3) The last variant, common to both technocomplexes, modifies through scraping
elongated shaft fragments obtained by fracturing reindeer long bones (Fig. 7, no. 1-20;
Fig. 2, no. 5-6, 8-9). Only one Châtelperronian piece could, given the thickness of the
compact bone, come from a horse or a large bovid (Fig. 7, no. 4).
Châtelperronian and Aurignacian tools made following this last variant differ, however,
in the type of blank chosen. The Châtelperronians’ exploitation of shaft fragments from a
variety of reindeer long bones suggests an opportunistic use of flakes recovered after breaking reindeer bones for marrow extraction. In contrast, the fact that all Aurignacian awls
included in this category come from reindeer metapodials (Fig. 2, no. 5, 6, 8-9) may indicate a search for more elongated and standardized blanks. Another difference concerns the
morphology of these tools. Contrary to Aurignacian ones, Châtelperronian awls (e.g., Fig.
7, no. 1-4, 6) often have irregular morphologies; the shaped point is not on the axis of the
blank and point size is more variable. Also, one of the three Aurignacian tools is a double
awl (Fig. 2, no. 8), a tool-type absent in the Châtelperronian sample.
Complete shaping of elongated blanks by fracturing, grooving or splitting of limb bones
These pin-like tools, only found in the Châtelperronian, are extracted from proximal
epiphyseal and metaphysal portions of limb bones of reindeer and horse (Fig. 6, no. 1-4 and
7). Shaping by scraping heavily modifies the whole surface of the tools, sparing only a limited, often slightly concave area of the original articulation surface. Though lacking this last
typical feature, a number of mesial and distal tool fragments (Fig. 6, no. 5-6, 8-13) probably should be included in this category. Two Châtelperronian pieces reveal a more refined
manufacture. Their shiny appearence suggests that they were polished after being shaped
by scraping. The perfectly conical morphology of one piece was produced by cutting and regularizing its base (Fig. 6, no. 18). The trapezoidal head of the other (Fig. 6, no. 19) was
enhanced by engraving two adjoining semi-circular incisions.
The absence of waste products makes it difficult to firmly identify the technique used to
produce the blanks for this tool-type. Fracturing by percussion, possibly followed by chipping
to thin down and regularize the blank shape, cannot be excluded. Based on our experience, however, this technique generally produces, and more so when applied to fresh or semi-fresh bone,
relatively massive blanks, which are difficult and time consuming to reduce to the shapes we
encounter here. Although no traces of longitudinal grooving were identified on these pieces, the
use of this technique, attested in the Châtelperronian layers of the Grotte du Renne, is also plausible. The hypothesis we favor is that of the use of a flint wedge, probably a splintered piece, positioned on the proximal articular surface to split the bone longitudinally. The use of this technique
is consistent with the systematic use of proximal fragments since the flat morphology of their
articulation surfaces facilitates the application of the technique. This interpretation is also consistent with the relatively high proportion (10%) of splintered pieces in the stone tool assemblages from Châtelperronian layers Xb and Xc (Farizy and Schmider, 1985).
The only Aurignacian piece (Fig. 2, no. 7) showing some technical similarities with the
Châtelperronian pins differs from them in the incomplete shaping of the base, its larger

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

260

size, and the flat section of the blank and the point. Although we cannot exclude that this
tool was used as an awl, the morphology of the tip does not seem suitable, in the light of our
experimentation, to be used in piercing actions; if such was the intention of the Aurignacian artisans they could easily have shaped a more suitable conical end.

Markings
Seventeen Châtelperronian awls, i.e. more than one third of the total, and one Aurignacian awl, carry intentional markings made by a lithic point or cutting edge. The Aurignacian piece (Fig. 2, no. 9) is engraved with a pattern unseen in the Châtelperronian tools,
consisting of a set of four crosses engraved on the flat aspect of the tool. These crosses are
made of notches engraved by the to-and-fro movement of an unretouched cutting edge.
The markings on the Châtelperronian pieces are more discrete and in some cases partially erased by intense manipulation (Fig. 8e-f; Fig. 9). On eight pieces (Fig. 6, no. 14; Fig.
7, no. 4-5, 14, 16-17, 19-20), marking is limited to a few unevenly spaced and orientated
superficial lines. Microscopic features indicate that, in two cases (Fig. 7, no. 16-17), these
lines were incised by a point, in another case by a cutting edge (Fig. 8a-b). The location,
irregularity and scarce legibility of these incisions suggest that they were made to facilitate the grasp of the tools rather than to decorate them. The intention of creating a visible,
regular and potentially symbolic pattern seems more apparent on the nine remaining
pieces. Six of them show 2 to 4 sets of equidistant parallel and perfectly aligned notches
made with a sharp unretouched cutting edge (Fig. 5, no. 8; Fig. 6, no. 5-6, 8, 10, 13; Fig.
8d-e). Residues of red pigment are encrusted on the bottom of the notches of the two most
intensively decorated pieces belonging to this group (Fig. 6, no. 6, 13). On one piece (Fig.
6, no. 6), each set of notches shows a different degree of use wear (Fig. 9) suggesting that
the sets were added at different moments of the tool’s life. On two other pieces (Fig. 6, no.
3, 19), circular notches seem to emphasize the base of the awl. Given their morphology and
recessed location, these notches were not made to facilitate tool grasp. In one case (Fig. 6,
no. 19) the incision may have been used to fix a thread for suspension, but this hypothesis fits the other piece poorly. Thus, the best interpretation of these markings seems to be
that of deliberate decoration. Finally, a single piece (Fig. 6, no. 2) is decorated with a set
of v-shaped marks pointing towards the tip of the tool. The lines composing this pattern
were engraved by the same point and in just one session, as indicated by their microscopic
analysis (Fig. 8c).

Function and length of use
Use wear analysis reveals that the awls from the Châtelperronian layers, the only ones
examined so far, were intensively used. Only one out of the 30 Châtelperronian pieces that
have tips undamaged by post-depositional processes shows no traces of use (Fig. 7, no. 15).
The tips of the 10 pieces with a preserved active zone are either highly smoothed (Fig. 5, no.
11), or show microflaking associated to smoothing (Fig. 5, no. 3; Fig. 7, no. 1-2, 5, 10; Fig. 10ab), or are covered by microflaking removing the point’s tip (Fig. 5, no. 5-6; Fig. 6, no. 17; Fig.
7, no. 8). The fact that the smoothing affects the edges of the microflaking suggests that the
wear was produced by contact with a relatively soft material with low abrasive properties.
Ten other pieces had their tips anciently broken off as a result of use (Fig. 5,
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FIG. 8 – Markings on Châtelperronian bone awls. (a-b) superficial
notches made by single strokes of a cutting edge on facets left by
scraping with a burin or an unretouched stone tool; the freshness
of the traces of manufacture suggests the tool was not used or
resharpened before discard (R X-IX-VIII.sn, Fig. 7, no. 16); (c) sets of
v-shaped marks engraved with a lithic point on the awl R Xc-B8.sn
(Fig. 6, no. 2); (d) sets of parallel notches on a bone awl (R Xb2-C11.sn,
Fig. 6, no. 6); (e) close-up view of (d) revealing the use of an
unretouched blank to carve the notches; (f) edge of the lower notch
in (e) indicating the obliteration of traces of manufacture and the
homogenous appearence of the bone surface, interpreted as evidence
of a long manipulation. (thin scales = 1 mm; thick scale = 10 µm).
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– Decoration consisting of sets of notches made by unretouched cutting edges on the Châtelperronian awl R Xb2-C11.sn
(Fig. 6, no. 6). The notches’ different degrees of wear suggest that sets may have been carved at different times. Notice the
presence of residues of red pigment in the notches (scale = 1 mm).
FIG. 9

no. 7-8, 10; Fig. 6, no. 1, 8-9, 16; Fig. 7, no. 4, 17-18). Three fracture surfaces bear traces of
smoothing indicating that the awl continued to be used for a while after the point broke (Fig.
6, no. 9; Fig. 7, no. 9, 13). On unbroken pieces, the wear has removed all traces of manufacture over 1 cm from the tip (Fig. 10a-d). The worn areas show either a homogenous
appearance or 5-10 µm wide longitudinally or transversally oriented individual striations
(Fig. 10c). Farther from the tip, proeminent areas between longitudinal grooves left by
scraping are still highly smoothed and crossed by short transversal striations (Fig. 10d).
Absence of similar wear on the remainder of the tool surface and the excellent state of
preservation of the traces of manufacture rule out the possibility that wear on the tool tip
may be due to postdepositional processes (Fig. 8a-b).
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FIG. 10 – Wear pattern on Chatelperronian awls. (a-b) microchipping worn by further use (a = R XII-A12.sn, Fig. 7, no. 1; b = R
Xb2-W9.sn, Fig. 7, no. 2); (c) wear pattern consisting of longitudinal and transversal individual striations (R Xa-A13.sn, Fig.
7, no. 13); (d) wear affecting ridges close to the tool tip (R XII-A12.sn, Fig. 7, no. 1); (e) transversal striations on a worn area of
an experimental bone awl after 350 perforations on leather (thin scales = 1 mm; thick scale = 100 µm).
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– Resharpening of Châtelperronian awls. (a-b) facets made by grinding to rejuvenate a tip damaged by use (R XaC11.3966, Fig. 6, no. 3) — the orientation of the striations indicates that grinding was made with motions subparallel (distal
elongated facet) and perpendicular (triangular facet) to the main tool axis; (c-d) opposite side of the tip bearing the remainder
of another facet partially removed by subsequent breakage of the point — the arrows indicate transversal striations due to the
use of the tool in a piercing action (scales = 1 mm).
FIG. 11

Experimental perforation of leather with replicas of Châtelperronian awls produced
a wear pattern comparable to that observed on the archeological specimens. The higher
proportion of transversally oriented striations in our tools may be explained by the preferential use of rotating motions during piercing (Fig. 10c). The presence of wider striations on the experimental wear probably indicates that the archeological awls were used
on softer materials, probably hides less resistant than the 2.5 mm thick leather used in
our experiments. This is consistent with the fineness of some archeological points, which
would have broken almost immediately if used on leather. It is more likely that the
thinnest awls were used to pierce furs, bird hides or even less strong materials such as
intestines.
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– Left: highly polished and smoothed appearance on the fracture of the distal fragment of an awl indicating reuse after
the break of the original tool (R Xc-A12.1255, fig. 6, no. 10). Right: marginal shaping by scraping of the awl distal fragment
suggesting reuse after breakage (R VIII-C6.sn, fig. 6, no. 12). (Scales = 1 mm).
FIG. 12

In spite of their use on less abrasive materials, the used areas of the archeological specimens show a more advanced stage of wear than those of the experimental replicas. Never,
even after 350 perforations, did we obtain the total obliteration of manufacture traces, nor
the microflaking or breakage of the tip observed in the archeological awls. Given these
results and the amount of Châtelperronian tools recovered, we estimate at no less than
20 000 the number of perforations made with these tools. This is probably an underestimation of the actual figure, considering that chipped tips continued in use for a long time
after becoming damaged.

Sharpening and reuse of distal fragments
A prolonged use of these tools is confirmed by the evidence for resharpening and reuse
of broken distal fragments. Resharpening consisted of rubbing the damaged tip on an
abrasive surface following a motion similar to that we use to resharpen the tip of a pencil
on a piece of paper (Fig. 7, no. 3; Fig. 11). Changes in the direction of the striations found
on adjacent facets indicate that several orientations and motions were applied to obtain optimal penetrating efficiency, and the partial removal of ground facets demonstrates that
these points were damaged by use after resharpening. To the best of our knowledge, this
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resharpening technique has been observed in no other Upper Paleolithic bone industries.
The reuse of distal fragments is demonstrated by the fact that, in two cases, the fracture surfaces were basically re-shaped by scraping (Fig. 5, no. 4; Fig. 6, no. 12; Fig. 12) or show
intense smoothing produced by prolonged manipulation of the fragment after breaking of
the original tool (Fig. 6, no. 10; Fig. 12).

Implications and conclusions
Analysis of the stratigraphical and spatial distributions of the bone awls from the
Châtelperronian and Aurignacian layers of the Grotte du Renne and due consideration of the
results of the recent excavation conducted at this site strongly suggest that the cultural attribution given by Leroi-Gourhan to these tools was correct. The results presented here indicate
that, if extended in the future to other categories of the site’s material culture, the comparative analysis of the stratigraphic and spatial distributions of archeological items will certainly
contribute to a better understanding of its formation process and to solving the problem of the
cultural affiliation of such other controversial remains as the personal ornaments.
The Châtelperronian bone industry from the Grotte du Renne is not an isolated case.
Awls similar to those presented here come from the Châtelperronian levels of Quinçay
(Lévêque, pers. comm.). The presence of bone awls in Uluzzian sites from the Italian
peninsula (d’Errico et al., 1998) and of bone tubes in Streletskaian sites from the Crimea
(d’Errico and Laroulandie, 2000) further demonstrates that, at the time of the MiddleUpper Paleolithic transition, bone technology cannot be considered the monopoly of the
Aurignacian.
Our study makes it clear that the Grotte du Renne Châtelperronians possessed a complex bone technology, involving a perfect knowledge of the anatomy of a variety of species
and of the mechanical properties of bone. Bone from hunted game or scavenged carcasses
was seen by these hunter-gatherers as a valuable source of raw material for bone tool manufacture. Rather than expediency tools, Châtelperronian awls appear instead as the expression of an articulated know-how transmitted from generation to generation. Their prolonged
use and reuse after breakage or resharpening suggest that these tools belonged to specific
individuals who spent days, if not weeks, on domestic activities planned long ahead. These
awls were used to produce ten to one hundred thousand holes, probably in hides of different toughness, including very thin ones.
The presence of deliberate decoration on a number of these pieces suggests that, far
from being an intrusive behavior, poorly assimilated and limited to a few bartered objects,
symbolism permeated all aspects of Châtelperronian life. This is further demonstrated by
the fact that a correlation seems to exist between type of tool and type of decoration.
Unevenly spaced incisions, probably made to facilitate grasping, are only found on awls
made of shaft fragments, while sets of regularly spaced notches, incisions encircling the
basis of the tool, or sets of v-shaped marks, i.e., visually recognizable patterns, are made on
formal tools resulting from more elaborate and time consuming reduction sequences. Is this
correlation between technique, tool morphology and decoration indicative of shared mental representations of techniques and of the social value attributed to the activities in which
each tool-type is involved? This would certainly be put forward as the more reasonable explanation if these tools were attributed to the Aurignacian or a more recent Upper Paleolithic
technocomplex. We see little reason not to propose this interpretation to explain Châtelperronian behavior.

267

MANY AWLS IN OUR ARGUMENT. BONE TOOL MANUFACTURE AND USE IN THE CHÂTELPERRONIAN AND AURIGNACIAN LEVELS OF THE GROTTE DU
RENNE AT ARCY-SUR-CURE

This is all the more so if we consider that, compared to Aurignacian ones, Châtelperronian awls seem to show a higher degree of technological inventiveness. While both technical systems use naturally pointed bones (horse accessory metapodials and reindeer ulnae),
shaft fragments from limb bone breaking for marrow extraction, and epiphyseal elongated
fragments possibly obtained by splitting bone with a wedge, the Châtelperronians also take
advantage of carnivore fibulae and massive epiphyseal fragments. Only in the Châtelperronian do we find completely shaped, perfectly symmetrical awls. The systematic selection
for reindeer metapodials to produce awls made on shaft fragments seems to be the only technical choice peculiar to the Aurignacians.
One may argue that our conclusions are biased by the relatively small number of Aurignacian awls compared to the Châtelperronian sample, and that more varied repertoires of
bone awls were made by Aurignacians at other sites. However, systematic analysis of Aurignacian bone tool assemblages (Liolios, 1999) suggests that, by comparison with those from
the Châtelperronian levels of Arcy, and even when they are more abundant, Aurignacian
awls do not show a greater degree of technological and symbolic creativity. Moreover, they
are not manufactured and resharpened in the same way as in the Châtelperronian. These
facts are consistent with the hypotheses that 1) the bone tools of the Aurignacian and the
Châtelperronian reflect different cultural traditions and 2) they are the expression of human
populations with comparable cognitive capabilities. The differences observed also support
the idea that Aurignacians never resided for a long time at the Grotte du Renne, whereas
Châtelperronian groups used the cave extensively as their base camp.
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Did they meet or not?
Observations on Châtelperronian
and Aurignacian settlement patterns
in eastern France
❚ HARALD FLOSS

Eastern France, and particularly
northern and southern Burgundy, provides an
important archeological record of early Upper
Paleolithic industries. This paper presents dates

ABSTRACT

and distribution patterns of the Châtelperronian
and the Aurignacian and tries to discuss possible
relations between the last Neandertals and the
first anatomically modern humans in this area.

Introduction
The Swabian Jura, an important region of research of our Prehistory Institute in
Tübingen, is among the most significant regions in Europe containing Aurignacian localities. After more than one hundred years of research, we have a wealth of information about
the distribution of sites (Hahn, 1977), the chronostratigraphic framework (Hahn, 1995;
Richter et al., 2000, 2001; Conard and Bolus, 2003), the lithic and organic industries
(Hahn, 1977; Liolios, in press), the subsistence patterns (Niven et al., 2001) and intrasite
spatial patterns (Hahn, 1988) and the cultural innovations (Conard, 2000). The region has
yielded numerous objects of mobiliary art (Hahn, 1986; Floss, 2000c) and two bone flutes
(Hahn and Münzel, 1995), which represent the oldest examples of such artifacts in Europe.
The recent discovery of an ivory sculpture representing the head of a horse from Hohle Fels
cave (Conard and Floss, 2000) increases the number of early Upper Paleolithic sites with
mobiliary art in southwestern Germany. Ongoing excavations suggest that this site has
great potential to provide information on the development of the Swabian Aurignacian
(Conard et al., 2002). Contrary to some recent criticisms (Zilhão and d’Errico, 1999;
Zilhão, 2001), horizon III of Geissenklösterle cave remains in our point of view a key example of an initial Aurignacian (Bolus and Conard, 2001; Teyssandier and Liolios, 2001). The
Danube corridor hypothesis (Conard and Floss, 2000), the idea that modern humans utilized this river valley to move across central Europe, is supported by evidence of east-west
transportation of lithic raw materials along the Danube (Floss, 2001b; Burkert and Floss,
in press).
Despite its rich Aurignacian record, southwestern Germany is not one of the regions
of Europe yielding best information on the Middle to Upper Paleolithic transition and the
relation between the last Neandertals and the first modern humans. Although the chronostratigraphic position of the Aurignacian is well established (Conard and Bolus, 2003), that
of the local transitional industries (Blattspitzengruppen) is much less clear.
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If we defend the theory of an early expansion of Aurignacian anatomically modern
humans from east to central Europe and if we want to know how the story continued, it
is interesting to have a look at those regions that are situated west of the Swabian Jura.
And if we do so, we have to go to the very southwestern edge of Germany and the eastern parts of France where we have been working in the last 5 years (Floss, 1997, 2000a,
2000b, 2001a). Our particular interest is devoted to southern Burgundy where we find
an outstanding territorial situation at the very eastern limit of the Châtelperronian (Floss,
2002).

The Aurignacian settlement of southwestern Germany and eastern France
Baden and upper Rhine valley
On our journey to the regions west of the Swabian Jura we start with Baden in the very
southwestern edge of Germany and the upper Rhine Valley. Contrary to the Swabian Jura,
in these regions, which are characterized by important loess deposits, early Upper Paleolithic remains are almost completely missing. The only exceptions are some find spots
of isolated Aurignacian-like bone and ivory points (e.g., Wehrberger, 1982) and a new open
air site in Königsbach-Stein (Floss and Poenicke, in press) which yielded thousands of lithic
artifacts including 200 tools. Among these tools there are nosed and carinated elements,
busked burins, retouched blades and marginally retouched bladelets which point to an
assignment of the assemblage to the Aurignacian. Up to now, it has not been possible to
obtain samples for the absolute dating of this site. Farther to the west, in the upper Rhine
valley, the absence of Aurignacian elements is even more striking as this region is well
known for their numerous Upper Paleolithic remains (Holdermann, 1996; Pasda, 1998a,
1998b). The only localities where isolated Aurignacian-like lithic artifacts have been discovered are the Alsatian sites of Achenheim, Lingolsheim and Holtzheim (Thévenin,
1976; Combier, 1989b; Junkmanns, 1991). In summary, we have to emphasize a nearly
complete absence of Aurignacian remains in the regions situated immediately west of the
Swabian Jura.

Haute-Saône and the Lorraine Plateau
On our way to the west, the regions of Lorraine, eastern Champagne and FrancheComté are also characterized by an almost total absence of indications of an early Upper
Paleolithic settlement. Chanson et al. (1997) mention an open air site near Hautevelle
(Haute-Saône) where about 30 carinated and nosed elements could indicate the presence
of an Aurignacian occupation. More important is the cave site of Trou de la Mère Clochette, at Rochefort-sur-Nenon (Jura) (Desbrosses, 1976, 1982; Combier, 1989b; Brou,
1997, 2000), excavated by Feuvrier from 1905 to 1909. Beside a rich lithic and bone
industry, including Dufour bladelets and split based points, its Aurignacian occupation
also contained some non-utilitarian objects (Brou, 1997). The age of this Aurignacian was
recently determined by direct dating of elements of the bone industry to 29 920±220 BP
(Beta-150311), 29 490±190 BP (Beta-150312) and 30 800±220 BP (Beta-150314) (Brou,
2001).
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Burgundy
Even farther to the west, a very important concentration of early Upper Paleolithic sites
is situated in northern Burgundy (Yonne), where the Morvan plateau passes into the southern
parts of the Paris Basin. The most famous location in that area is, of course, Arcy-sur-Cure,
with its several Aurignacian occupations in such caves as, for example, Grotte des Fées, Grotte
du Trilobite, Grotte du Loup and Grotte du Renne (level VII) (Schmider and Perpère, 1997;
Schmider, 2002). Farther to the north, two open air sites, at Thèmes (Cézy, Yonne) (Bernadini
et al., 1997) and at Lailly, Le Domaine de Beauregard (Bodu, 1999), have recently been
recorded. In spite of the author’s understandable caution, the lithic industry of Lailly can probably be placed in an Aurignacian context on the basis of technological and typological arguments, whereas that of Thèmes is much more uncertain (Le Brun-Ricalens and Brou, 2003).
A second well-established but less known concentration of Aurignacian sites is situated
in the southeastern regions of Burgundy from the Côte d’Or, in the north, to the Chalonnais, the Mâconnais and the Beaujolais in the south, and the Charollais hinterland in the
west (Fig. 1). The quality of the data from these localities is variable, and the assignment to
an Aurignacian context is in some cases difficult due to the questionable role of so-called
key Aurignacian lithic types. We cannot exclude that the higher density of Aurignacian localities in comparison to other regions (Fig. 1) is caused by the intensity of research in that
area. Nevertheless, this fact does not reduce the important position of the region in the early
Upper Paleolithic settlement in eastern France.
Localities where surface finds or those from old excavations possibly indicate Aurignacian occupations are: the Grotte du Perroquet in Auxey, the Grotte de la Baume in
Balot, both at the Côte d’Or (Joly, 1950; Combier, 1989b); the open air site of Chenoves, Rue
Cataux (Guillard, 1959); the cave of Culles-les-Roches (Guillard, 1959; Gros, pers. comm.),
which yielded a typical Aurignacian bone industry; the open air sites of Les Crays and Les
Varennes in Dracy-le-Fort (Armand-Calliat, 1950; Combier, 1963a); the very important open
air site of La Roche in Saint Martin-sous-Montaigu (Armand-Calliat, 1950; Combier, 1963b;
Gros, 1964; Combier and Ayroles, 1976), where a rich lithic assemblage and faunal remains
are in good context; the open air site of Azé-Rizerolles (Saône-et-Loire) where, besides an
important Gravettian settlement, some lithic implements could reflect a short Aurignacian
occupation (Floss, 2000b); or the Beaujolais sites of Abri du Breuil (Combier, 1963c) and
Roclaine II (Combier, 1951), where typical Aurignacian lithic industries have been described.
At the flank of the Roche de Vergisson, a sister formation of the Roche de Solutré, Combier
(1996, p. 51) described an isolated Aurignacian hearth at the site Vergisson IV. In the Charollais hinterland, several open air sites yielded lithic industries of Aurignacian type, for example at Baron (Fig. 1), Vitry-en-Charollais, Saligny-sur-Roudon or Diou (Combier, 1959b,
p. 124; Philibert, 1982). Even at the Grotte des Fées (Allier), the Châtelperronian type locality
(Delporte, 1955, 1957, 1976, 1983), Combier (1990, p. 270) mentions the presence of lithic
artifacts with Aurignacian affinities.
The most important Aurignacian sites in southern Burgundy are Solutré and Germolles. At Solutré, numerous excavations since the late nineteenth century have yielded
Aurignacian stone and bone artifacts associated with rich faunal remains (Combier, 1956).
The more recent 1968-1987 investigations in the “Crôt-du-Charnier” sector revealed at
least three Aurignacian layers in the reddish sediments of debris cones (Combier, 1989b,
p. 275). The lithic industry contains nosed and carinated scrapers and blades with typical
Aurignacian retouch. These tools are associated with an “archaic” industry produced on local
pebbles. The association with bone tools (bâtons percés with helicoïdal holes, etc.) (Combier,
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1989a, Fig. 34) is questionable. Level 6, Aurignacian, has recently been dated to 33 970±360
(SR-5194) and 34 000±600 BP (Ly-9246) (Combier and Montet-White, 2002; pers. comm.
A. Montet-White and J. Evin). These radiometric data point to a quite early date for Solutré
in comparison to other Aurignacian localities in eastern France.

FIG. 1 – Châtelperronian and Aurignacian sites in southwestern Germany; eastern and Mediterranean France.
1. Königsbach-Stein; 2. Göpfelsteinhöhle; 3. Sirgenstein; 4. Brillenhöhle; 5. Hohle Fels; 6. Geissenklösterle; 7. Große und
Kleine Ofnet; 8. Bockstein-Törle; 9. Hohlenstein-Stadel; 10. Vogelherd; 11. Achenheim; 12. Hautevelle; 13. Lailly, Le Domaine
de Beauregard; 14. Thèmes; 15. Merry-sur-Yonne; 16-18. Arcy-sur-Cure; 19. Trou de la Mère Clochette; 20. Auxey; 21. Balot;
22. Grotte des Fées (Châtelperron); 23. Baron; 24. Saint-Aubin (Abri Virely; Abri Vasselon); 25. Germolles, Grotte de la
Verpillière; 26. Germolles, En Roche; 27. Dracy-le-Fort; 28. Chenoves; 29. Saint-Martin-sous-Montaigu; 30. Culles-lesRoches; 31. Azé, Rizerolles; 32. Vergisson IV; 33. Solutré; 34. Roclaine II; 35. Abri du Breuil; 36. Abri des Pecheurs;
37. Grotte Chauvet; 38. Grotte Figuier; 39. La Laouza; 40. L’Esquicho Grapaou; 41. La Salpêtrière; 42. Sainte-Anne-d’Evenos;
43. Pardigon; 44. Rainaude; 45. Baral; 46. La Baume Périgaud.
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The second important early Upper Paleolithic site of the region is the Grotte de la Verpillière in Germolles, west of Chalon-sur-Saône (Fig. 1). Excavated since the late nineteenth
century (Meray and Chabas, 1876; Breuil, 1911), this cave has suffered a lot due to premature or unauthorized investigations. In the 1950s, Delporte, Thevenot and Combier conducted the last excavations in front or at the immediate entrance to the cave (Delporte, 1955;
Combier, 1959a; Combier and Ayroles, 1976). In addition to important Middle Paleolithic
remains, which are notable in particular for the presence of the Prondnik thinning flake
technique (Desbrosse et al., 1976), the site provided important early Upper Paleolithic
remains from which stratigraphic information is unfortunately lacking due to the fact that
the excavations were carried out very early in the history of the discipline. The Aurignacian
is represented by typical stone and bone assemblages, including bone points, awls and
smoothing tools (Fig. 3). A particularly interesting object is an engraved horse rib (Combier
and Ayroles, 1976, Fig. 32). We have started a series of AMS 14C dates on typical Aurignacian bone tools, following-up on the similar work carried out by Brou (2000, 2001) on bone
implements of the cave site of Trou de la Mère Clochette. Other aspects of our Germolles
research project concern an exhaustive study of the lithic and organic assemblages, analysis of finds in the backdirt of former excavations, analysis of intact deposits under blocks
in front of the cave entrance and, finally, cleaning-up of the site, which had been abandoned
to the point of increasingly becoming a garbage pit.

Rhône Valley
Contrary to southern Burgundy, the Rhône valley and its tributaries show only a sparse
distribution of early Upper Paleolithic sites (Fig. 1), in spite of generally dense Paleolithic
settlement patterns. In a vast area from the Lyonnais in the north to the Gard and the Vaucluse in the south, we note only two or three localities where Aurignacian occupations can
be demonstrated. All of these places are situated in the Ardèche canyon, from which a
wealth of information on Paleolithic cave settlement and cave art is available (Combier,
1967). At Grotte du Figuier, layer 2, Combier (1967, 1990, p. 270) describes a small inventory of typical Aurignacian lithic tools associated with two awls, one made of reindeer
antler and one of bone. At the same site, Combier (1967, Fig. 107, no. 4, 1990, p. 270) mentions a single Châtelperron point and, at Abri des Pêcheurs (Lhomme, 1976), a single splitbased bone point associated with a more or less atypical lithic industry is probably diagnostic
of an Aurignacian context. In Grotte d’Hannibal near Montelimar, J. Combier (personal
communication) recognized a late Mousterian occupation yielding isolated lithic implements of Aurignacian type.
In the context of such a sparse Aurignacian record it was so much more surprising that
some of the Grotte Chauvet paintings were dated to >30 000 years ago: Rhino 1, 30 940±610
BP (GifA-95126); Rhino 2, 30 790±600 BP (GifA-95133); Rhino 2, 32 410±720 BP (GifA95132); Bison, 30 340±570 BP (GifA-95128); Bison, 30 800±1500 BP (GifA-95155) (Valladas
et al., 1998; Djindjian et al., 1999; Armomino, 2000). If we assume these dates to be correct, the only possible cultural assignment of the paintings would be to the Aurignacian.
Nevertheless, considering that outstanding examples of Paleolithic cave art are generally
located in areas with a well-documented habitation settlement of the period, we are beginning to regard the early dates from Grotte Chauvet with some skepticism. Studies based on
Paleolithic cave art styles suggest a younger age for the Chauvet representations (Züchner,
1998).
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– Geographic distribution and dating of the Châtelperronian and the Aurignacian in southwestern Germany, eastern
and Mediterranean France.
FIG. 2

Mediterranean Coast
The Mediterranean coastal regions of France, from the Pyrénées-Orientales in the west
to the Alpes-Maritimes in the east, are again significant Aurignacian areas (Fig. 2). As this
is not the main focus of this paper, our only purpose here is to emphasize the abundance and
the early beginning of the Aurignacian settlement on the Mediterranean coast, which starts
at about 34 000 BP (for example at L’Esquicho Grapaou, Gard) (Combier, 1990, p. 276). The
Aurignacian begins in northern Italy around the same time (e.g., Broglio et al., 1996). The
rockshelter of La Laouza (also situated in the Gardon valley, much as L’Esquicho Grapaou)
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FIG. 3

– Bone tools, probably Aurignacian, from La grotte de la Verpillière at Germolles, Saône-et-Loire, France.
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(Escalon de Fonton and Bazile 1976), Grotte Rainaude (Onoratini, 1986) can also be placed
in an early Aurignacian (Proto-Aurignacian) context. Baral (Onoratini et al., 1981; Onoratini,
1982), La Balauzière (Escalon de Fonton, 1966), La Baume-Périgaud (Onoratini, 1982; Combier, 1990, p. 270), La Crouzade (Sacchi, 1976), La Salpêtrière (Escalon de Fonton and Bazile,
1976), La Grotte du Merle (Onoratini, 1982), Pardigon (Onoratini, 1982), and Sainte-Anned’Evenos (Escalon de Fonton and Onoratini, 1976) (Fig. 1), are additional Aurignacian sites
on the Mediterranean coast, but likely of somewhat younger age.

The eastern limit of the distribution of the Châtelperronian
After having described Aurignacian settlement patterns in eastern France, we want
to point out the close geographical association of Châtelperronian and Aurignacian distribution patterns in Burgundy (Fig. 1). In southern Burgundy, the Saône river marks the
eastern limit of the Châtelperronian distribution zone (Fig. 2). Summary reviews covering
our research area have previously been published by different colleagues (e.g., Desbrosse,
1982; Bosinski, 1987; Combier, 1989b; Harrold, 1986, 1988; Pelegrin, 1995). Several sites
have yielded Châtelperronian and Aurignacian artifacts without a clear stratigraphic separation. Whereas some authors (Combier, 1990, p. 277) considered the presence of isolated
Châtelperronian artifacts, particularly Châtelperron points, as episodes of influx within an
ordinary Aurignacian context, other researchers considered southern Burgundy within the
range of the Châtelperronian (e.g., Desbrosse, 1982; Pelegrin, 1995). These authors believe
that the mixture of Châtelperronian and Aurignacian artifacts is the result of premature
excavations. In southern Burgundy, Châtelperronian lithic artifacts have been discovered
at eight places and, in five cases, artifacts of Aurignacian type were also recovered.
At Solutré, J. Combier (1956, p. 198, 202, 1989b) mentions retouched flakes from the
so-called “industries des foyers profonds” (such as those from trench E of the 1922 excavations
within the “série beige”) which he considers similar to Châtelperronian knives (1989b, p.
274). The cave site of La Mère Clochette (Haute-Saône), discussed above in connection with
the Aurignacian, produced a very rich lithic assemblage with more than 360 tools that contains a series of “couteaux à dos”. Whereas L. Brou (1997, p. 17) could not decide whether
this assemblage belonged to the Châtelperronian or to the Gravettian, because of the uncertain stratigraphic position of the artifacts in question, R. Desbrosse (1982, p. 107, Fig. 9-11)
classifies this assemblage as a “Périgordien inférieur”. J. Combier (personal communication),
who observed the assemblage in the Musée de Dôle, is of the opinion that its appearance is
clearly Châtelperronian and underlines the presence of Châtelperron points.
At Germolles, in the already mentioned Grotte de la Verpillière, typical Châtelperronian artifacts are quite frequent, but their stratigraphic position in relation to the MTA and the Aurignacian is not clear (Gros, 1958; Combier, 1959a). The later excavations by Delporte (1955) in front
of the cave could not clarify this question. Whereas Desbrosse (1982) is in favor of an independent Châtelperronian occupation, Combier (1989b, p. 274) claims that the Châtelperronian elements are incorporated in an “Aurignacien typique”. In our study of the A.-C. Gros collection,
recently donated to the Musée Dénon in Chalon-sur-Saône, we could observe an interesting aspect
of lithic raw material procurement. A few artifacts of Châtelperronian type are made of Tertiary
Etrelles flint, demonstrating contacts with the Haute-Saône, where the cave site of La Mère Clochette is situated and possibly yielded the northeasternmost Châtelperronian assemblage.
In southern Burgundy, isolated lithic implements of Châtelperronian type are known
from Dracy-le-Fort and Moroges (personal communication A.-C. Gros), Chenoves (Guillard,
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1959, p. 13; Combier, 1959a, p. 124) and at the rockshelters Abri Vasselon (Desbrosse, 1982,
p. 106) and Abri Virely in St. Aubin (Joly, 1959, p. 98; Desbrosse, 1982; Combier, 1990, p. 270).
In northern Burgundy, besides the Grotte de la Roche-au-Loup at Merry-sur-Yonne
(Breuil, 1911; Harrold, 1986, 1988; Desbrosse, 1982), by far the most significant Châtelperronian assemblage comes from Arcy-sur-Cure (Leroi-Gourhan, 1964). Apart from the important occupation in Grotte du Renne (layers VIII to X), Grotte du Trilobite, Grotte du Loup and
Grotte du Bison have yielded Châtelperronian remains as well. The complex Arcy record cannot, of course, be the focus of this paper. We only want to refer to a newer analysis (David et
al., 2001), which reiterates the problem of dating the Châtelperronian at Arcy. Despite obvious dating inconsistencies (which mostly concern Mousterian layers XI and XII) and the
overall criticism of the Arcy dating record (Zilhão and d’Errico, 1999, p. 17-18), the new dates
for the Châtelperronian confirm those previously obtained (Combier, 1989b, p. 274; Pelegrin,
1995, p. 48; Djindjian et al., 1999, p. 159; Zilhão and d’Errico, 1999, p. 11) and can be summarized between ca.34 000 and ca.32 000 BP (David et al., 2001, p. 228).

Conclusions
The map of sites (Fig. 1) reveals areas with dense Châtelperronian and Aurignacian distribution patterns but also reveals areas where traces of early Upper Paleolithic settlement
are quite scarce, such as the upper Rhine and the Rhône. In northern areas and to a lesser
extent in southern Burgundy, we find areas where Châtelperronian and Aurignacian traces
are to be found in the same restricted areas. If it is true that the Châtelperronian is associated with Neandertals and the Aurignacian with modern humans, this would mean that two
different human species lived in the same area in a quite restricted period of time. But, do
we really know for sure which the physical anthropological background of this issue is?
Only two Châtelperronian sites are associated with Neandertal remains, the Grotte du
Renne at Arcy-sur-Cure (Leroi-Gourhan, 1958; Hublin et al., 1996; Baffier, 1999) and SaintCésaire (Lévêque and Vandermeersch, 1980; Lévêque et al., 1992). Concerning the latter, Bosinski (1987, p. 7) has raised some doubts on the attribution to the Châtelperronian of the archeological layer containing the human remains. In Bosinski’s opinion, the layer in question
belongs to a very late MTA, what he calls MTA type C because the percentage of Middle Paleolithic lithic tool-types is still quite high. We must also keep in mind that, for a long time, before
the Saint-Césaire remains were discovered, the Châtelperronian seemed to be associated with
modern humans, due to the early twentieth century discovery of Combe Capelle (Klaatsch and
Hauser, 1909). This point of view persisted until the first doubts on the relationship between
the Combe Capelle skeleton and the site’s Châtelperronian remains were formulated by Asmus
(1964). Nevertheless, until the 1980s, Combe Capelle continued to be cited, at least in some publications (e.g., De Lumley, 1984), as an important example of Châtelperronian human remains.
In the Aurignacian, the situation is not much clearer. Whereas the physical anthropological record of some developed Aurignacian sites is well established, for example at Vogelherd cave (Churchill and Smith, 2000; Czarnetzki et al., 2000), in other well known cases
situated in the classical Aurignacian region of southwestern France it might be better not
to look too closely to avoid ugly surprises concerning putative associations between human
remains and Aurignacian assemblages (see Gambier, 1989). The initial Aurignacian has not
provided, to our knowledge, human remains at all. Nevertheless, we tend to follow the common opinion that associates the Châtelperronian with Neandertals and the entire Aurignacian with modern humans.
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We prefer not to repeat here the recent discussion about the question of a possible
Neandertal (Châtelperronian) acculturation by anatomically modern humans (Aurignacian) (see Harrold, 1986, 1988; Pelegrin, 1995; d’Errico et al., 1998; Zilhão and d’Errico,
1999; Zilhão, 2001). What we see in eastern France is that the Arcy Châtelperronian record
represents an absolutely outstanding example of Châtelperronian remains both in the
quantity and the variety of the bone industry and the personal ornaments. It is true that the
Grotte du Renne at Arcy shows a clear stratigraphic superposition of the Châtelperronian
layers VIII to X by the Aurignacian (layer VII). Nevertheless, based on the existing 14C
dates, the Châtelperronian of Arcy is not earlier than the Aurignacian of Solutré, a site situated only 150 km to the southeast (Fig. 2). The Swabian Aurignacian begins even earlier
than the Arcy Châtelperronian. The Swabian sites are situated 450 km east of Arcy, and the
area of Freiburg, where a variety of Jurassic chert called “Jasper” (Bohnerzhornstein) was
procured for tool production, is only 300 km away (Fig. 2).
What does this mean? This means that Châtelperronian Neandertals and Aurignacian
modern humans were living, so to speak, in the neighborhood. It is true that the enormous
variation in the production and deposition of radioisotopes in the period from 30 000 to
50 000 BP (van der Plicht, 1999; Voelker et al., 2000; see Conard and Bolus, 2003) falsifies
at least some of the 14C dates. But even accepting that all dates in this time range are questionable, would this eliminate the existing chronological overlap between the Châtelperronian and the Aurignacian in eastern France? We don’t know, but we can turn it around as we
want — with the existing data, a categorical exclusion of contacts between Neandertals and
modern humans seems to us quite ignorant (for the different types of possible contacts see
Pelegrin, 1995, p. 265-271). Despite the fact that the lithic technology of the Châtelperronian
is different from that of the Aurignacian (eg., Pelegrin, 1995 — but see White, 1993, p. 345
— for the personal ornaments), we think that the exceptional modernity of the Châtelperronian from Arcy could be explained by the proximity with, and the influences received from,
nearby Aurignacian sites in, for example, southern Burgundy or the Swabian Jura.
We know that this point of view is becoming somehow out of fashion and is nearly
regarded as a kind of political incorrectness. But even Pelegrin, who emphasizes the differences more than the similarities between the two complexes in question, considers Arcy an
exceptional site in comparison to the ordinary Châtelperronian record (1995, p. 269). The
extraordinary nature of this record requires explanation. We should remember that Arcy is situated at the very northeastern periphery of the Châtelperronian, in quite close vicinity of the
early Aurignacian in southern Burgundy, southwestern Germany and other regions of Central Europe (Figs. 1-2). Is this really a mere coincidence? In spite of the technological differences, we think, as some authors already did a while ago (see Farizy, 1990), that the exceptional
geographical situation of Arcy near important areas of early Aurignacian occupation, supported
by new 14C dates, could be an explanation for its particularly “modern” archeological record.
Why should Neandertals invent, after an existence of more than 150 000 years, new technologies of bone tool manufacturing and personal ornaments just at that moment, when modern humans expand to regions which are just 150 km away? We do not believe that this happened totally independently, as a pure coincidence (see Mellars, 1999, p. 349).
There are many arguments in favor of a Mousterian (MTA) derivation of the Châtelperronian and, consequently, in favor of its being largely an independent Neandertal development. We do not argue that the Châtelperronian itself is a product of acculturation by Aurignacian modern humans. But we do believe that the most modern exponent of the
Châtelperronian, Arcy-sur-Cure, which sometimes is, more or less subconsciously, equated
with the whole of the Châtelperronian, could very well have been influenced by them.
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The Châtelperronian of Grotte XVI,
Cénac-et-Saint-Julien (Dordogne, France)
❚ GÉRALDINE LUCAS ❚ JEAN-PHILIPPE RIGAUD ❚ JAN F. SIMEK ❚ MARIE SORESSI

Considered from its apparition as an
industry belonging to the Upper Paleolithic, the
Châtelperronian corresponds with the beginning of
this period in southwestern Europe. The presence
of Mousterian elements in Châtelperronian
assemblages has been interpreted as showing an
affiliation between the Mousterian of Acheulian
Tradition and this industry. Moreover, it seems
that Châtelperronian assemblages found on top of
Mousterian occupations are richer in Mousterian
elements than what is observed in sites where
Mousterian occupations are lacking. Because this

ABSTRACT

may indicate mixing between the archaeological
levels, it appeared necessary to check the integrity
of the Châtelperronian level identified within the
sequence of Grotte XVI, where several Mousterian
levels have been documented. In this perspective,
we used information about the site formation
processes as well as chronological, stratigraphic
(three-dimensional plots, refittings) and technotypological data. The results of these analyses
show that this level is homogeneous and that
contaminations with the levels beneath and above
are relatively uncommon.

Introduction
Called Lower Perigordian by Denis Peyrony, Lower Aurignacian by Henri Breuil, the
Châtelperronian (or Châtelperronian ) has been considered by all who have studied it as a
completely Upper Paleolithic industry ever since it was first identified. Appearing above the
regional Mousterian sequence in southwest Europe, the Châtelperronian was first interpreted as either an initial stage of the Perigordian or a distinct and original Upper Paleolithic
industry. Regardless of its industrial origin, its maker was presumed to be anatomically
modern Homo sapiens sapiens. For F. Bordes, the taxonomic lineage “Lower Perigordian (i.e.,
Châtelperronian)-Upper Perigordian” had its origins in the terminal stages of the Mousterian of Acheulian Tradition, and he even went so far as to suggest, in the absence of any
compelling fossil evidence, that anatomically modern humans were responsible for the
entire sequence (Bordes, 1969). The later discoveries at Saint-Césaire, and the vital debate
they engendered, falsified Peyrony’s and Bordes’ interpretations and empirically confirmed
an unanticipated association between a Neandertal and a Châtelperronian assemblage.
Thus, understanding the origin and development of the Châtelperronian has always been
important to understanding the origin of the Upper Paleolithic and its relation to the
appearance of modern humans in western Europe.
The scientific community accepted the techno-typological assignment of the Châtelperronian to the Upper Paleolithic early on with little dispute. When the author of the
Châtelperronian was shown to be Neandertal, however, many prehistorians, lacking confidence in the Neandertals’ ability to produce blade industries, quickly tried to shift the definitional beginning of the Upper Paleolithic to the earliest Aurignacian. The maker of the
Aurignacian, they believed, was surely anatomically modern, our direct ancestor, the only
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one capable of really modern technological and symbolic behavior (Mellars, 1989; White,
1982; Demars and Hublin, 1989).
This essentialist view, human biological evolution inherently tied directly to technological innovation, has been seriously contradicted by the facts of the archeological record
on the one hand and by numerous examples of technological convergence unrelated to biological change that have occurred throughout prehistory and that are of the order seen at
the beginning of the Upper Paleolithic. Nevertheless, this concept survives and is still
invoked by some in current debates on the emergence of the Upper Paleolithic. In this paper,
we would like to present new data from the Grotte XVI (Dordogne, France) that we believe
are quite germane to this discussion and consider their implications for the origins of the
Upper Paleolithic in southern France.

Techno-typological characteristics of Châtelperronian industries
Properly considered as an Upper Paleolithic industry, the Châtelperronian is not without similarities, both typological and technological, to the preceding Mousterian technocomplexes from which many believe it issued. This rooting in the Middle Paleolithic,
whether it be in the Denticulate Mousterian (as Leroi-Gourhan had it) or in the Mousterian of Acheulian Tradition (the view of Peyrony and Bordes), was supported by several
major techno-typological traits common to the Châtelperronian and these Mousterian variants: blade and flake-blade production, the fashioning of backed knives, and the presence
of Upper Paleolithic tool-types (endscrapers, burins, becs, etc.). At the same time, frequent
stratigraphic superposition of the Châtelperronian over the Mousterian encouraged the idea
of techno-typological (if not cultural) continuity, conforming to the new biological continuity
suggested by the Saint-Césaire discovery. The simultaneous presence of Mousterian tool
forms and newer techno-typological elements like blade production and backed points confirmed for some the transitional character of this industry. However, the presence of these
same forms, sometimes numerically quite important, was also seen as evidence for assemblage mixing, either due to less than precise excavation techniques or to geological processes
like cryoturbation or solifuction. A rigorous taphonomic critique of Châtelperronian assemblages was, therefore, warranted.
In an earlier paper, one of us (Rigaud, 1996) was able to show that:
1) Châtelperronian assemblages rich in lithics of Mousterian manufacture were systematically superimposed stratigraphically on a Mousterian layer, and
2) Châtelperronian levels poor in Mousterian artifact forms were either lacking Mousterian levels below or isolated from lower Mousterian layers by other Châtelperronian
units rich in Mousterian types.
This coincidence is quite suspicious, and calls into question the stratigraphic integrity
of many Châtelperronian assemblages, especially given that they were excavated with less
than modern technical control on site formation. In that same publication, some reservations were developed concerning the homogeneity of the Châtelperronian levels from Saint-Césaire itself, based on information presented in a recent report on the site (Guilbaud et al.,
1994). According to that report, Level Ejop-superieur, which contained the Neandertal
remains and the Châtelperronian assemblage from the site, comprised two distinct spatial
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zones: one under the rockshelter overhang, the other on the open-air platform outside the
shelter. The great majority of blade products and most of the Upper Paleolithic tool-types
(becs, burins, Châtelperronian points), were found in the interior area, associated with the
human remains and with a faunal assemblage dominated by reindeer (Rangifer sp.). Middle Paleolithic tool-types (sidescrapers, bifaces) were concentrated outside the shelter on the
platform, associated with a fauna dominated by Bovids. This spatial segregation of objects
led the original authors to argue,
“Although temporal association between the two zones cannot be demonstrated,
research has not, until now, distinguished any stratigraphic differentiation that might
reflect change through time… This view, however, cannot rule out the possibility that the
materials were deposited sequentially in time. For example, material found in front of the
rockshelter reflects a basically archaic technology with few upper Paleolithic attributes,
and may have been deposited earlier than those covered by the rockshelter overhang, with
significant proportions of technological elements of both upper and middle Paleolithic.”
(Guilbaud et al., 1994).
In our view, the Châtelperronian assemblage from Saint-Césaire, rich in both Middle
and Upper Paleolithic artifact types when considered as a whole, may be a mixture produced
by geological processes given the spatial variation noted above. Such contamination may not
have been perceptible during excavation in the varied contexts involved. Only fine scale
research to establish stratigraphic and chronological relations across the various site areas
will resolve this inherent ambiguity (Bordes, 1998).
In short, we do not advocate rejecting all Châtelperronian assemblages rich in Mousterian artifact types out of hand because of potential problems with interstratigraphic mixture. We do believe that the archeological integrity of such assemblages must be seriously
assessed before they are interpreted in behavioral or evolutionary terms. As an illustration
of such assessment, we turn now to the Grotte XVI, where a Châtelperronian level has been
found that displays many of the “Transitional” characteristics discussed above.

The chronological data from Grotte XVI
Grotte XVI is situated in the Le Conte cliffs at the confluence of the Ceou and Dordogne
rivers south of Sarlat (Fig. 1). The cave has yielded an archeological sequence beginning with
a number of Mousterian levels, the last of which, Couche C, is richest in artifacts; C is also
defined by an organic rich zone at the top of the stratum, evidence for a multi-phase and
cyclical production of spatially extensive fires over the course of occupation (Rigaud et al.,
1995). The assemblage associated with these fires is a Mousterian of Acheulian Tradition
that has been dated by TL to an age between 58 000±5200 and 69 900±4600 BP; the maximum likelihood age is 64 600±3100 BP (Guilbert et al., 1999).
Overlying this Mousterian level is Couche B divided, when possible, into Bc and Bf,
based on a slight change in sediment color only sometimes visible during excavation.
Couche B has been identified over nearly the entire excavated area in the main chamber of
Grotte XVI, i.e., some 50 m2; on average, the stratum is around 10 cm thick. Three 14C age
determinations have been obtained for Couche B: >39 800 BP (AA 2674); 38 100±1670
(AA 2997); 35 000±1200 (GifA 95 581)
This layer is overlain by two Aurignacian levels, Aib and Abb, which themselves have
been dated to 29 740±510 BP (GifA 94 201), 29 285±420 BP (AA 6841) and 28 140±405
BP (AA 6840).
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FIG. 1

– Location of Cave XVI.

Overlying the Aurignacian levels is a single Gravettian layer, Couche Abc, which has a
C age of 26 340±470 BP (AA 2670) and then a Solutrean level, As, which has a series of
ages: 20 460±260 BP (AA 2993); 20 410±380 BP (AA 2991); 20 280±220 BP (AA 2992);
20 230±270 BP (AA 2669); 20 070±330 BP (AA 2668).
Finally, a Magdalenian level, Couche Oa, with two 14C ages — 12 530±105 BP (AA 6842)
and 12 285±100 BP (AA 6843), completes the Grotte XVI sequence.

14

The lithic assemblage from Couche B
The stone tool industry found in Couche B has strong Mousterian components, with
sidescrapers (most simple with convex edges) composing more than 40% of the total tool
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count. Sidescrapers sur face plane are common, and Quina elements are present but rare.
Notches and denticulates make up 20% of the assemblage. Endscrapers and burins are present in small numbers, as are Châtelperronian points (N=4). We have proposed a Châtelperronian attribution for this collection, but, given the reserves we have already outlined, we
too must develop arguments that will allow us to confirm or deny the homogeneity of this
assemblage and show that it is clearly independent of the archeological materials contained in the levels above and below Couche B.

The stratigraphic integrity of the artifact layer in Couche B

Spatial Integrity
A number of vertical projection diagrams have been produced over the years for many
locations within the Grotte XVI, many of them including Couche B artifacts in the projection. These diagrams, generated using a special DATADESK protocol programmed by F.
Lacrampe (1996), allow the examination of fine scale stratigraphic distributions of artifacts
in relation to geological layers. None of
these projections has allowed us to identify definitively continuous sterile layers
separating B from Couche Aib above and
Couche C below. Nevertheless, vertical
variation in the density of artifacts shows
that a distinctive archeological level is
surely present in Couche B (Fig. 2).

Refitting of Lithic Artifacts
At the present point in our studies of
the Grotte XVI materials, we have applied
only the method developed by J-G. Bordes
for refitting lithic artifacts (Bordes, 1998).
This method specifically concerns blades
and blade fragments, and it thus has been
applied only to the Châtelperronian and
Aurignacian levels from Grotte XVI, there
being far too few blade products in Couche
C for appropriate application there. Of the
14 conjoins so far made, nine are within
the Aurignacian level (Aib), three are
within Couche B, and two refits link the
very base of Aib and the very top of B. We
cannot, therefore, exclude the possibility
of localized mixing at the boundary
between layers. For the most part, however,
mixing concerns only a limited part of

FIG. 2

– Archeostratigraphy of Cave XVI (after Guibert et al., 1999)
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Couche B, and overall archeological assemblage integrity seems good when measured this way.
We acknowledge that these results are preliminary and based on rather crude assessment criteria; in the future, we will expand our refitting program to examine finer scales of possible
interstratigraphic mixture.

Techno-typological Integrity of the Couche B Assemblage
Supports for Tools
Tool blanks in the Couche B assemblage are principally flakes, some Levalloisian,
along with blades (the blade index is 7%, much weaker than for level Aib above where the
index surpasses 22%). Mousterian Couche C contains a number of elongated non-Levalloisian flakes but few true, regular blades that, according to Pelegrin (1995: 64 et passim)
have negative scars on the dorsal face strictly parallel to the long axis of the piece resulting
in a rectilinear shape oriented with the dorsal scar pattern.

Techniques of Percussion
In this analysis, we have classified a piece of debitage more than 3 cm in maximum
dimension as produced by hard hammer percussion when the point of percussion is extruded
or when the cone of percussion is clearly set back from the striking platform. In contrast, we
have attributed pieces to soft hammer production that show lipped platforms and diffuse bulbs
(and that do not exhibit extruded striking points) (Ohnuma and Bergman, 1982; Pelegrin,
1995, 2000; Wenbam-Smith, 1989, 2000). Among Couche B flakes larger than 3 cm in length,
79% were produced with hard hammer percussion; the remaining 21% show characteristics of
soft hammer percussion removal. This is in marked contrast with the Aurignacian level immediately overlying B, where soft hammer debitage predominates. In Couche C below, there is little evidence for soft hammer percussion, which apparently was used only for the production of
bifaces (an interesting fact beyond the scope of this paper), such as those illustrated in Fig. 3.

Individualization of Levels Based on Artifact Surface Alteration
In Couche C, more than 50% of the lithics exhibit alterations produced by exposure to
fire (fissures, potlids, changes in color and structure). This is obviously due to the extensive
fire features that cover the Couche C surface. The Couche C fire traces extend under almost
the entire Couche B excavated area. Yet only some 7% of the lithics from Couche B show
traces of fire alteration. Thus, it seems that Couche C materials have contributed in limited
measure to the Couche B assemblage, but for the most part, these are separate assemblages.

Discussion
The vertical distribution of artifacts from levels C, B, and Aib shows that there are no
sterile layers clearly separating individual archeological “occupations,” which is probably the
norm in most cave and rockshelter sequences and in many open air sites as well. On the
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FIG. 3

– Bifaces, couche C, Grotte XVI (drawings by J.-G. Marcillaud).

other hand, vertical variation in the density of artifacts argues for the presence of distinct
sheets of artifacts, each one having very little relation to the one above and the one below
as indicated by the limited fitting we have documented at the boundaries between layers.
The distinctive technological and typological character of Couche B, the use of soft hammer percussion, and the different state of artifact surfaces between B and C, are also criteria that allow us to define Couche B as an independent archeological assemblage from Aib
above and C below. Importantly, the presence of Châtelperronian points only in this level,
along with the not insignificant number of Upper Paleolithic tool-types, allows us to suggest as the best working hypothesis we have in the present state of our analyses that the
archeological assemblage from Couche B is attributable to the Châtelperronian .
Finally, 14C age determinations by AMS indicate an age between 35 000±1200 and
38 100±1670 BP for Couche B, clearly more ancient than the overlying Aurignacian layers,
dated to between 30 250 and 27 735 BP, and much younger than Couche C below, dated by
TL to minimally 58 800±5200 BP (Guilbert et al., 1999). We note that all 14C ages are punc-
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tual dates, each made on a single piece of compact large mammal bone; there is very slight
probability of “aging” of the determinations resulting from these samples, either through
contamination from organic materials in Couche C below or otherwise. Even considering
the prudence with which we must approach radiometric ages produced with different techniques (14C and TL) and any 14C data older than 35 000 years, we believe that the Grotte XVI
age series permits us to determine that the Couche B assemblage cannot be a mixture of Aib
and C artifacts. There are no overlapping dates among the adjacent strata, as there should
be if mixture is an agent in producing the B assemblage, and in fact, the ages for Couche
B are internally consistent and place the layer unequivocally between the levels above and
below in time. We take this as strong evidence for the stratigraphic integrity of the Couche
B archeological assemblage.
A comparison of the Couche B lithics from Grotte XVI with the industry from Level 8
of Roc de Combe (Pelegrin, 1995), only 15 km away, shows that Levalloisian flakes are present in both these Châtelperronian assemblages. At Grotte XVI, the Levallois technique was
practiced in place, as Levalloisian flakes are found in association with Levalloisian cores and
core preparation products. The situation is different at Roc de Combe, where Levalloisian
flakes found in the Châtelperronian were probably introduced to the site after being produced elsewhere; Pelegrin (1995, p. 86) has even suggested that they were possibly scavenged from earlier materials exposed by erosion or other effects in front of the site. At Grotte
XVI, blade blanks for tools are less numerous than at Roc de Combe, but at the latter site,
every category of Upper Paleolithic tool-type has roughly equal proportions of blade and flake
supports. Only Châtelperronian points, far more frequent at Roc de Combe than at Grotte
XVI, are made exclusively on blades; in other words, Châtelperronian blade production at
Roc de Combe may have been oriented in large part toward the manufacture of Châtelperronian points. At Roc de Combe, 94% of the tool blanks were removed from their cores
using soft hammer percussion (Pelegrin, 1995, p. 193). At Grotte XVI, no more than 15%
of the tool blanks were extracted in this fashion. The relative paucity of Châtelperronian
points found at Grotte XVI may be linked, at least in part, to the reduced effort at blade production exhibited by the Couche B assemblage.
Based on his analyses of lithic industries from the site of Grande Roche de la Plemartie
at Quinçay, Lévêque (1987) proposes four “evolutionary phases” in the Châtelperronian
sequence. The first, an Archaic Châtelperronian or Proto-Châtelperronian, is characterized by
numerous sidescrapers, denticulates, and a few bifaces associated with burins, endscrapers on
blades, and backed pieces (Châtelperronian points). An early Châtelperronian, rich in
Châtelperronian points, follows this archaic phase; an evolved Châtelperronian in which
Châtelperronian points are “finer” with more rectilinear backs overlies the archaic level.
Finally at Quinçay, a Châtelperronian with regressive characteristics completes the sequence.
On the face of it, the typological composition of the Archaic phase at Quinçay appears quite
similar to the Châtelperronian of Grotte XVI Couche B; in the absence of more precise taphonomic data from Quinçay and a more accurate chronological context all around, however, similarities between these assemblages must remain evocative rather than demonstrated.

Conclusions
Our taphonomic, techno-typological, and chronometric analyses all indicate that the
assemblage from Grotte XVI Couche B represents a homogeneous collection with little contamination from the assemblages above and below it in the site stratigraphy. Characterized
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by typological and technological traits that are clearly Mousterian, the assemblage still
shows some development of blade production technology associated with the presence of
Upper Paleolithic tool-types. 14C determinations suggest an age between 33 800 and 39 770
for the assemblage. Given the nature of this industry and its chronology, we propose to consider it as an early, even initial phase of the Châtelperronian.
In coming analyses, we hope to compare the Couche B data with other Châtelperronian levels that are well dated and taphonomically comprehended. We will also look systematically at chronologically late Mousterian levels (mostly MTA) that have techno-typological characteristics “antecedent” to the Châtelperronian. These comparisons, we believe,
will yield important information on the technological and typological modalities that were
associated with the emergence of the first Upper Paleolithic cultures in Europe.
TABLE 1

Grotte XVI. Technological characteristics of lithic assemblages in levels C, B and Aib.
Level

C

B

Aib

Technique

Hard Hammer

Hard Hammer > Soft

Soft hammer > Hard

Method of Debitage

Production of elongated nonLevallois flakes

Levallois + Blades

Blades + Bladelets

Blade Index

13%

7%

22%
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Magnetic Susceptibility analysis of sediments
at the Middle-Upper Paleolithic transition
for two cave sites in northern Spain
❚ FRANCIS B. HARROLD ❚ BROOKS B. ELLWOOD ❚ PAUL T. THACKER ❚ STEPHEN L. BENOIST

We have used the magnetosusceptibility
event and cyclostratigraphy (MSEC) method to
compare two cave excavations in northern Spain,
at El Castillo and L’Arbreda caves, which have
sedimentary sequences that span the interval for
the Middle-Upper Paleolithic transition. Both
caves contain Aurignacian cultural deposits with

ABSTRACT

very early radiocarbon dates. Our interpretation
of the results indicates that the Aurignacian
occupations in these caves began at essentially the
same time, and in both caves the Aurignacian
occupations correspond to a warm MSEC zone
which we equate with the Hengelo warm climate
zone, identified palynologically ca. 40-38 ka BP.

Introduction
A major issue in understanding the Middle-Upper Paleolithic transition is the nature
of the many assemblages, ranging geographically from southwestern Asia to western
Europe, that are commonly grouped together as “Aurignacian.” What is the relationship of
the Aurignacian to the Mousterian? To so-called “transitional” industries of the early Upper
Paleolithic such as the Châtelperronian and Uluzzian? To what extent is the “Aurignacian”
meaningful as a culture-stratigraphic unit? Clearly, the answers to these much-debated
questions are in no small measure dependent on the reliable ordering in time — chronometrically or, at least, relatively — of assemblages from archeological sites.
Our ability to date the archeological assemblages crucial to these questions has improved
over what it was a generation ago, and yet still inadequate to allow general agreement on the
answers. We now have hundreds of radiocarbon dates (including AMS dates) from the late
Middle and early Upper Paleolithic of western Eurasia. However, the period in question,
extending beyond 40 000 years BP, is at the extreme range of the method, which at this age
is susceptible to contamination and without an agreed-upon calibration method. Several other
chronometric methods, such as thermoluminescence and uranium series dating, have been
applied to a number of sites. But so far, dates are few, with rather large error ranges, and have
not generally been directly calibrated to radiocarbon dates. Climatostratigraphic frameworks
based on pollen or cave sedimentology have been proposed for a number of regions. However, problems of adequate sampling, of unrecognized stratigraphic lacunae, and of reliable
intersite and interregional correlation have reduced the confidence of many workers in the
ability of these schemes to reliably correlate sites and their contents. The effect of these problems is illustrated by the new “battle of the Aurignacian” (Zilhão and d’Errico, 2000) which
has witnessed a fundamental disagreement over the chronology of the Aurignacian and
Châtelperronian in Western Europe, the best-known province of Paleolithic Eurasia.
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Here we discuss a relatively new method for tracing paleoclimate and effecting intersite
correlations, and its applicability to the chronology of the Middle to Upper Paleolithic transition
(Ellwood et al. 2001). We believe that it can be added to our armamentarium of methods as an
independent line of evidence that can help resolve some dating uncertainties in the period under
discussion. We will here briefly discuss the essentials of this method, and then will briefly illustrate its application at two key sites relevant to the chronology of the early Aurignacian.

The method
Magnetic susceptibility (MS) is a property of sediments, including cave sediments, that
can be measured and, under the proper circumstances, is indicative of paleoclimate. MS is
not to be confused with remanent magnetism, the intrinsic magnetization that accounts for
the magnetic polarity record contained in some materials. This method is instead based on
the fact that all materials become magnetic when placed in a magnetic field; MS is an indicator of the strength of the induced magnetism within a sample.
In a geoarcheological context, MS is considered to be an indicator of iron mineral concentration and can be quickly and easily measured on small, unoriented samples. MS
works as a proxy for climate in many cave sediments because climate controls this magnetic
property of the sediments deposited in the cave, primarily as the result of pedogenesis outside the cave. Pedogenetic processes produce abundant magnetic minerals such as
maghemite and magnetite, and it is primarily their abundance that determines the magnetic
susceptibility of soils. These sediments are then eroded, deposited and preserved in caves.
The measurement of the sediments’ MS and its change over time through a cave’s stratigraphic profile allows inference of climatic change, opening the door to correlation between
the stratigraphic sequences of multiple sites in which MS measurements have been made.
Application of the method involves sampling sediments in 2 cm 3 plastic boxes in a continuous vertical series from stratigraphic profiles at each site. Each sample thus measures
MS in a 2-cm-thick accumulation of sediment. Sampling is performed in close coordination
with site excavators so that the stratigraphic provenience of MS samples is known and can
be related to that of isotopic dates and artifactual and ecofactual materials from each site.
Each sample is sieved and the <1 mm fraction is measured three times using the susceptibility bridge in the Rock Magnetism Laboratory at Louisiana State University.

Other effects on magnetic susceptibility
As already noted, the predominant explanation for the MS trends observed in cave sediments is the production of magnetic minerals in open-air soils by pedogenesis, erosion of
soils and their transportation into caves, and finally the deposition and preservation of the
sediment. Under certain circumstances, other factors may modify MS levels in such sediments, potentially disrupting the climatic signal. However, we believe that with due care
these sources of error can be avoided or allowed for. Some of these include sediment
sources other than soils, gaps in the sedimentary record due to nondeposition and/or erosion, post-depositional alteration and sediment mixing. Many of these problems can be
avoided by careful, high-density, continuous sampling, sample treatment before measurement (such as screening out the coarse fraction), and careful evaluation of sedimentary sections being sampled, avoiding problem areas where possible.
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While the effect of hearths burning within sites can affect the MS signal of immediately adjacent sediments, our work (Ellwood et al., 1995, 1996) has shown that this effect
is relatively small compared to the overall MS variation observed. Finally, because pedogenesis occurring in sediments has a major effect on MS, it is important to sample cave sediments sufficiently protected from outside processes so that within-site pedogenesis has not
taken place, or is minimal. It is also important to look for and to isolate zones of alteration
within sampled sequences, and when identified these anomalous sediments should not be
used in building a CRS composite.

MSEC
Using the method of graphic correlation (see Shaw, 1964), an MSEC composite reference section can be built and then expanded, as data from more sites are gradually added
and correlated with the existing CRS (Ellwood et al., 2001). The compositing process begins
with the construction of time/depth graphs based on 14C ages. One of these is initially chosen as the reference standard (i.e. that section into which data from the other sections will
be graphically compiled), which, by convention, is placed on the x-axis.
In our earlier work (Ellwood et al., 2001), excavations at Konispol Cave, Albania, served
as the standard of reference. Graphic comparison of sections produces a scatter of data
points through which a two-segment line of correlation (LOC) is placed (see Fig. 1). This LOC
is offset by unconformities, here illustrated by the thick dashed line in the center of Fig. 1,

– MSEC composite reference section (CRS) for Europe for the period ca.44 000 to ca.16 000 years BP, uncalibrated 14C
ages. Ages defining the CRS are derived from the graphic correlation method (see text; Shaw, 1964) and modified from
Ellwood et al. (2001). This composite represents a compilation of MSEC bar logs drawn from Konispol Cave, Albania; El
Mirón Cave (two sections El Mirón 1 and Top El Mirón 2), El Castillo Cave and L’Arbreda Cave, Spain; Almonda Oliveira
Cave, Caldeirão Cave and Picareiro Cave, Portugal (Fig. 2).
FIG. 1
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labeled ‘hiatus L’Arbreda.’ Data points unique to any new cave section (y-axis) enter the standard section by projecting these points horizontally into the LOC and then vertically down into
the x-axis; the standard section at this point becomes the Composite Reference Standard (CRS
Part B: In part B we have connected CRS Part B to CRS Part A using the Caldeirão Cave [Portugal] section by projecting the Caldeirão data set into the top of MSEC Zone E-21). In Fig. 1
we are using as the y-axis a composite of both L’Arbreda and El Castillo (developed later in this
paper). By projecting the LOC backward in time, it is possible to extend data past the physical limits of the initially chosen reference section. This process is illustrated by the projection
of MSEC intervals E-31 to 37 in Fig. 1 (dashed arrows). Therefore, the CRS is a graphic construct that grows and becomes better defined with the addition of each new data set. This
method is explained in greater detail than is possible here, in Ellwood et al. (2001).
It is crucial to remember when using these methods, that while MSEC in combination
with the graphic correlation method can be a powerful correlation tool, it cannot stand alone.
Independently derived age estimates are needed for the sections sampled, so that correlation
among sites depends not only on similar patterns of climate change, but also on chronometric
dates. Also needed and critically important is close coordination and interaction with archeologists working at each site to identify and resolve any ambiguities or anomalies that may
arise during the sampling or interpretation phase of the work. In our work here and following our published work in 2001 (Ellwood et al., 2001), we were able to establish that lower
portions in one of the caves used in building the CRS, El Mirón Cave, may have been altered
(Straus and Farrand, personal communication). In addition, according to Straus and Farrand,
radiocarbon dates for El Mirón 2 were previously reported incorrectly in Ellwood et al. (2001).
Therefore, we have removed the problematic portion of El Mirón 2 from the data set, have corrected the affected ages, rebuilt the CRS and represent the changes in Fig. 1, extending from
ca.16 000 to 45 000 BP and in Figure 2, a bar log representing climate changes for the last
ca.44 000 years. Adjusted ages for this new result are given in Table 1.
TABLE 1

Adjusted uncalibrated ages for warm periods determined for the MSEC CRS
Zone

Top Age

Bottom Age

Zone

Top Age

Bottom Age

E-1

3000

3300

E-19

15 100

15 400

E-3

3700

4200

E-21

16 000

16 400

E-5

4500

4800

E-23

19 500

22 000

E-7

5000

5500

E-25

23 000

25 700

E-9

6300

6700

E-27

27 900

32 000

E-11

7000

7600

E-29

34 000

35 900

E-13

8800

10 000

E-31

38 800

40 500

E-15

11 000

11 300

E-33

43 000

43 800

E-17

13 200

14 000

E-35

44 500

46 000

Ages for E-1 to E-21 Top are as in Ellwood et al. (2001). Ages from E-21 Base modified from the CRS of Ellwood et al. (2001)
by the addition of El Castillo Cave data and deletion of the bottom portion of El Mirón 2 data, suggested to be suspect, and
the slight correction of El Mirón 2 ages that were previously reported incorrectly (Ellwood et al., 2001). Tops are youngest
ages and Bottoms are oldest ages for the warm MSEC zones given here. Errors (±500 years) are estimated from the graphic
process and also account for some of the 14C uncertainties. At this time the base of E-35 is poorly constrained.

In rebuilding the MSEC CRS we have added our results from the well-dated upper levels at El Castillo Cave, northern Spain. The graph of MS results in Fig. 3, for El Castillo Cave,
as well as all the results we have presented from other caves in Fig. 2, shows considerable
short-term variability as well as long-term trends. We interpret these data as representing
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FIG. 2 – MSEC composite reference section (CRS) for southern Europe for the period ca.44 000 to ca.3000 years BP. Ages
defining the CRS are derived from graphic correlation presented by Ellwood et al. (2001), modified here (Fig. 1) and are
presented in Table 1. This composite represents a compilation of MSEC bar logs drawn from Konispol Cave (KP), Albania,
El Mirón Cave (two sections, EM 1 and EM 2 revised), L’Arbreda Cave (LA) and El Castillo Cave (EC), Spain; Almonda
Oliveira Cave (AL), Caldeirão Cave (CA) and Picareiro Cave (PC), Portugal. Tie lines connecting zones of similar ages are
given in the figure. Dashed line represents a hiatus in L’Arbreda. The separation in the Almonda Oliveira, El Mirón 1 and
Konispol Cave bar logs represent longer hiatuses.

changes between generally warmer (and usually wetter) periods with more pedogenesis,
resulting in higher MS levels, and cooler (and usually drier) periods, with less pedogenesis, and correspondingly lower MS levels. For purposes of climatic interpretation and correlation, the bar logs in Figs. 2 and 3 simplify the presentation of MSEC results into zones
of relative high and low MS values, much as the continuous curves of δ18O values of the oxygen-isotope SPECMAP are divided into numbered stages (Imbrie et al., 1984). The hatched
areas represent higher MS and warmer temperatures, while open areas represent lower MS
and cooler conditions. The graphic display of results (Fig. 1) incorporates the location of
chronometric dates, and the raw MS data and bar logs as presented for El Castillo Cave in
Fig. 3 allow presentation of cultural attributions of associated archeological remains.

Results and discussion
Our updated Composite Reference Standard (CRS; Fig. 2) is derived from data from
eight sites in Europe (Spain, Portugal, and Albania) and proposed for the period from
roughly 3000 to 44 000 BP, thus including the span of the Upper Paleolithic and the late
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14
FIG. 3 – The MS curve from El Castillo Cave in north central Spain, with uncalibrated C ages in years BP. “Level” refers to the
excavation level. The bar logs in the diagram represent MSEC zones of relatively high and low MS values. Hatched areas
represent higher MS and warmer temperatures while open areas represent lower MS and cooler times. Zones are
differentiated based on midpoints between trends toward decreasing or increasing MS. Note the hiatus in sedimentation
(dashed line). The oxygen isotopic stages are given at the right as is the MSEC nomenclature.

Middle Paleolithic. The timeline for the CRS is in uncalibrated radiocarbon years. The
CRS identifies the MSEC stages, or zones (bar logs in Fig. 2, numbered from E-1 back to
E-35), that have been identified, and notes the zones that have been correlated with the Last
Glacial Maximum and Younger Dryas. It also shows how hiatuses in the profiles at some
sites, due to nondeposition and/or erosion, are compensated for by sections of the
sequences at other sites. Continued incorporation of more sites into the CRS will improve
its accuracy and precision, but already the main lines of late Pleistocene climatic change
have emerged, and these generally agree well with other lines of evidence, such as pollen
data and harmonic studies that show a ca.2500 year Neo-glacial climate cyclicity (Ellwood
et al., 1996, for Konispol Cave, Albania; Ellwood et al., 1998, for Caldeirão Cave, Portugal;
for El Mirón Cave, Spain, unpublished data) known for the Holocene (Mitchell, 1976) and
late Pleistocene (O’Brien et al., 1995).
In the time period of interest here, the climatic fluctuations associated with later portions of oxygen-isotope Stage 3 are well reflected, but, because our CRS is preliminary and
needs additional data points, the error estimates for CRS dates with increasing age become
larger, creating some age uncertainties. In addition, this is compounded by the age uncertainties associated with 14C dates. However, we are able to correlate the well-known Hengelo
warm phase, characterized palynologically (ca.40-38 ka) and often identified with the Würm
II-III interstadial, with our warm zone E-31 (40 500 to 38 800 [±500] BP). This association
is important when considering the two sites of significance to us in this paper, El Castillo
Cave and L’Arbreda Cave (see discussion below).
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Aurignacian of Northern Spain
Of particular interest in the context of this volume are two Spanish sites that span the
Middle-Upper Paleolithic transition and have figured prominently in discussions of it
because of early radiocarbon dates for the early (or “proto-”) Aurignacian: L’Arbreda (Fig. 4)
in Catalunya (Bischoff et al., 1989) and El Castillo (Fig. 3) in Cantabria (Cabrera et al., 1996).
Fig. 4 shows MSEC data for L’Arbreda, indicating the stratigraphic location of the earliest
Aurignacian artifacts. The CRS (Fig. 1) places the initial Aurignacian at this site in zone E31, roughly 40 500 to 38 800 BP, and thus presumably falling within the Hengelo interstadial period. The placement in this relatively warm period is in agreement both with the
radiocarbon dates for the earliest Aurignacian at L’Arbreda, and with the palynological
characterization of the associated sediments as interstadial.
In Fig. 3, the MSEC data for El Castillo are displayed along with stratigraphic designations, cultural attributions, chronometric dates, MSEC zones, and suggested oxygen isotope stage correlations. The final Mousterian at the site was deposited in level 20, during

14
FIG. 4 – The MS curve from L’Arbreda Cave in northeastern Spain, with uncalibrated C ages in years BP. The bar logs in the
diagram represent MSEC zones of relatively high and low MS values. Hatched areas represent higher MS and warmer
temperatures while open areas represent lower MS and cooler times. Zones are differentiated based on midpoints between
trends toward decreasing or increasing MS. Note the hiatus in sedimentation (dashed line). This is shown and labeled in
Fig. 1 and shown in Fig. 2 by the dashed line. The MSEC nomenclature is given at the right of the diagram.
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– Graphic correlation diagram beginning with a graph of El Castillo (y axis in meters) that is correlated against L’Arbreda
(x axis in meters). The MSEC zones that are common to the two caves are plotted. The top of E-35 is projected from El
Castillo into the L’Arbreda axis as are the dates from for El Castillo (dashed arrows). Note the excellent correspondence with
the one date at this level available for L’Arbreda (ca.38 500; see Fig. 4). Also presented are the basal Aurignacian cultural
levels for each cave, projected through the LOC (Line of Correlation) into both cave excavation lines (solid arrows). The
agreement is perfect within the age uncertainties.
FIG. 5

our zone E-34 (and perhaps the beginning of zone E-33). Zone E-34 is a cold period, and sedimentological evidence also indicates cold conditions during deposition of level 20 (Cabrera
et al., 1996). Level 19, now characterized as archeologically sterile (Cabrera et al., 2001), was
deposited during warm zone E-33 and cold zone E-32 times. The earliest Aurignacian artifacts
come from level 18C, identified by the CRS with warm E-31, and hence representing the Hengelo interstadial period. This is again consistent with site sedimentology and faunal evidence,
according to which level 18 is climatically mild. Given the uncertainties in ages, this attribution is consistent with the radiocarbon dates from level 18 (Fig. 3).
Thus MSEC results from L’Arbreda and El Castillo support the implication of their
radiocarbon dates that these sites indeed see early occurrences of the Aurignacian, dating
to the Hengelo interstadial period. The close similarity between the two sites is graphically
shown in Fig. 5, where El Castillo is plotted on the y-axis and L’Arbreda on the x-axis. Ages
and MSEC zones determined from the El Castillo excavation are projected through the Line
of Correlation (LOC - solid line in Fig. 5) into the L’Arbreda data set for comparison (dashed
arrows in Fig. 5). This graphic comparison shows the close similarity in ages ( 14C and
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MSEC zone boundaries) and climatic (MSEC zone) character, and illustrates the close
agreement between the two caves. In fact, when the basal Aurignacian excavation level from
L’Arbreda is graphically compared with the corresponding level at El Castillo (bold solid
arrows in Fig. 5), it is clear that, within the age uncertainties, the basal Aurignacian is identical in age between the two sites. Therefore, we interpret our data to indicate that the El
Castillo Aurignacian and the L’Arbreda Aurignacian, both assigned to MSEC zone 31, are
probably equivalent in age and in climatic phase. Whether the Aurignacian is an intrusive
(Zilhão and d’Errico, 2000) or an autochthonous (Cabrera et al., 2001) phenomenon in
Spain, this inference supports the case that the earliest appearance of the Aurignacian in
northern Spain is contemporary with the late Mousterian, rather than subsequent to it.
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The chronology of the Aurignacian
and Transitional technocomplexes.
Where do we stand?
❚ JOÃO ZILHÃO ❚ FRANCESCO D’ERRICO

We present an assessment of the
criticisms that have been raised against our
argument that the emergence of the Aurignacian
dated to no earlier than ca.36.5 kyr BP and
post-dated the emergence of the so-called
“Transitional” technocomplexes of Europe.
In particular, evidence from the sites of El
Castillo, Geissenklösterle and Grotte du Renne
is discussed in the light of recently published
reports. Analysis of newly published Castillo level
18 lithics confirms our diagnosis that this is by
and large a Mousterian assemblage where a few
Aurignacian items are evidence of mixing, not in
situ local transition of one technocomplex into the
other; this diagnosis is confirmed by a first hand
study of the purported bone tools and symbolic
items from this level. New radiocarbon dates and
analyses from Geissenklösterle were recently used
to suggest that the Aurignacian of the Swabian
Alb dates back to 40 kyr BP and to support the
Kulturpumpe model according to which cultural
innovations of the regional Aurignacian and
Gravettian predate similar developments in the
rest of Europe. We provide a critical analysis of
all the dating evidence, discuss the relevance of
the “Middle Paleolithic Dating Anomaly”

ABSTRACT

hypothesis to explain inconsistencies in
Geissenklösterle’s 14C determinations, and
conclude that the earliest Aurignacian occupation
of the site cannot predate ca.36.5 kyr BP and in
all likelihood took place between 35 and 33 kyr BP.
This interpretation is consistent with what we
know about the taphonomy and environmental
context of the site and with the technology and
typology of the bone and stone artifact
assemblages, and conforms well to the 14C dates
on faunal remains modified by humans found
in the Aurignacian levels. New analyses and 14C
dates from Bohunician and Châtelperronian sites
confirm the precedence of these technocomplexes
over the Aurignacian. We conclude with a word
of caution on the scope of research on the origin
of the Aurignacian. The amount of time required
for a technical system to be invented and spread
is probably too short to leave a detectable trace in
the archeological record, and this transforms
a search for the origin into a “Red Queen race”,
valuable for expanding our horizons and gaining
a better insight into earlier Upper Paleolithic
technocomplexes, but of little use in attempting
a social and historical understanding of this
important cultural phenomenon.

Introduction
Since its original publication, our review of the evidence pertaining to the chronology
of the Aurignacian, the Châtelperronian, and the other “Transitional” technocomplexes of
Europe (Zilhão and d’Errico, 1999) has been the subject of much controversy. The symposium from which stem the different contributions assembled in this volume, organized by
us in the framework of the Liège 2001 Congress of the UISPP, was conceived precisely as
an opportunity to bring together colleagues conducting research on the different issues concerned by that review. Our purpose was to provide the stage for a lively and extended debate
that clarified the controversy in as much as possible. The large attendance, the quality of the
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thirty-two papers that were given and the intensity of the concluding discussion did indeed
permit, in our view, substantial advances in the understanding of the questions involved in
this extremely complex problem.
It was clear at the time, and is confirmed by the reading of the different contributions
to this volume, that a significant number of participants used the main conclusions of our
1999 review as a set of testable propositions to be falsified through further empirical
research. Much the same can be said of a number of studies published over the last four
years (e.g., Hublin, 2000; Richter et al., 2000; Kozĺowski and Otte, 2000; Bolus and
Conard, 2001; Cabrera et al., 2001; David et al., 2001; Conard and Bolus, 2003). This is
exactly what we intended, and it also explains to a large extent the fact that several of the
papers assembled here focus on taking issue with particular aspects of our original assessment of the evidence. As a result of all this work, some empirical issues have been resolved,
and the arguments presented by the different sides involved in this new “bataille aurignacienne”1 have been clarified; many points of contention remain, however, while new ones
were added.
We feel justified, therefore, in concluding this volume with an assessment of the criticisms and objections that have been raised against our original argument. The distinct
empirical components of that argument will be dealt with on a one by one basis. At the same
time, we will try to offer some thoughts on the logical and methodological problems that,
in our view, help to explain the differences of opinion as much as, if not more than the
empirical evidence itself. It will be recalled that the main conclusion of our 1999 review was
that the emergence of the Aurignacian dated to no earlier than ca.36.5 radiocarbon years BP,
and, therefore, that it post-dated the emergence of the first Upper Paleolithic technocomplexes of Europe and Asia. Contra the opinion of some, we believe that the data amassed
since 1999 overwhelmingly vindicate our conclusions on the age of the Aurignacian and,
hence, impose the acceptance of its different archeological corollaries.

Who made what?
Part of the reason why this problem is so difficult relates to the fact that it is deeply
intertwined with the issue of modern human emergence. Models of a biologically-based
superiority of moderns, defined as a separate species, dominated the field for most of the
1980s and 1990s, and are not yet completely extinct (e.g., Klein, 2003). In such models, the
measure of the inferiority of the Neandertals was their apparent lack of language and symbolic thinking and, hence, their incapacity to become Upper Paleolithic (e.g., Stringer and
Gamble, 1993; Noble and Davidson, 1996; Tattersall, 1995). The Aurignacian, in contrast,
was considered to be the archeological proxy for the spread into Eurasia, triggered by the
emergence of both modern anatomy and the Upper Paleolithic — “The Human Revolution”
(e.g., Mellars and Stringer, 1989; Mellars, 1996; Noble and Davidson, 1991; Mithen, 1996;
Bar-Yosef, 1998). Since the “transitional” technocomplexes of the European Upper Paleolithic were probably, if not demonstrably (in the case of the Châtelperronian), made by
Neandertals, our conclusion that the Aurignacian post-dated them challenged the definition
of the “Upper Paleolithic” as an integrated package of cultural, behavioral and biological
innovation. If nothing else because it clashed head on with prevailing opinion, it was to be
expected that this conclusion would not be widely accepted without significant resistance.
One aspect of that prevailing view that we did not, and do not, question is the association of the Aurignacian with modern humans. Such an association is widely accepted for
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the later Aurignacian, and is plausible, even if so far undemonstrated, for the earlier Aurignacian (cf., for an extended discussion of this issue, Zilhão and Trinkaus, 2001). The
results of recent research, much of it reported in different contributions to this volume,
would seem to bring a demonstration closer to us. A few words of caution, however, are
needed.
The modern human mandible with archaic features reported by Trinkaus et al. (2003)
from the Oase cave, in Romania, dated to ca.34-36 ka BP, is at present the earliest secure
evidence for anatomical modernity in Europe; its cultural-archaeological context and background, however, remain unknown. Svoboda et al. (2002) and Svoboda (this volume) report
radiocarbon dates for Mladec I obtained on samples extracted from remnant stalagmitic
crusts adhering to the cave walls. Those remnants are inferred to be stratigraphically equivalent to the flowstone which originally capped the deposits containing the early modern
human fossils (some of which are also variably encrusted). Together, those dates would suggest an age of ca.34-35 kyr BP, or slightly earlier, for the human remains, which are clearly
associated with typical Aurignacian bone tools. However, it is well known that stalagmite is
not a very reliable material for 14C dating (Rutter and Catto, 1995; Schwarcz and Rink,
2001), and, therefore, as Svoboda himself points out, these results need independent corroboration through direct dating of the human bone itself.
Bolus (this volume) states that “with the new Vogelherd dates … the human bones from
layer V are the oldest fossils of modern Homo sapiens sapiens clearly associated with an Aurignacian assemblage in Europe”. Of the five AMS dates on samples of single bones with
anthropic marks reported by Conard and Bolus (2003) for that layer, four are in the range
of ca.32-33 kyr BP, in accordance with the “Typical Aurignacian” composition of the artifact
assemblage, and one is of ca.36 kyr BP, which may be taken to suggest that an earlier Aurignacian component is also present in that assemblage. The evidence, however, does not
allow us to say with which of those occupations the human remains were originally associated.
In fact, until the latter are directly dated, we cannot even be reasonably secure that they
are indeed Aurignacian. Conard and Bolus (2003, p. 337), note that
^

“A degree of mixing between strata is not surprising given that the deposits of the cave
were excavated over a period of less then three months in the summer and fall of 1931
before careful excavation methods and detailed studies of site formation processes were
common. AMS dates of single bones from layer IV have also yielded dates of Magdalenian age, indicating that Riek’s excavation techniques did not succeed at rigorously
separating the archaeological units. Several dates, including one new AMS date of ca.
26 ka BP, suggest that a Gravettian component is also present at Vogelherd.”
In this context, the possibility that the human material from Vogelherd’s layer V relates
instead to intrusive burials from Gravettian or Magdalenian occupations of the site cannot
be entirely ruled out at present. This is all the more so if we keep in mind the results
reported by Smith et al. (1999), Svoboda (this volume) and Terberger and Street (this volume) for the direct dating of human remains of presumed early Upper Paleolithic age
coming from geological contexts or from old excavations of a number of localities in Croatia, Moravia and Germany: all (Velika Pećina, Zlatý Ku0 n, Svitávka, Hahnöfersand, Paderborn-Sande) turned out to be significantly later.
Also, recent research (Bordes 2002a, 2002b, this volume) revealed that, in the FrancoCantabrian region, Aurignacian assemblages stratigraphically underlying “classical” Auri^
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gnacian I layers present technological features suggesting some degree of continuity with
the Châtelperronian. Those assemblages include tool-types, such as the marginally
retouched points from level K of Le Piage, that are not a part of the traditional Aurignacian
tool-kit and have some similarities with Châtelperronian points. According to Bordes, these
similarities may indicate a cultural influence of the Châtelperronian on the earliest Aurignacian of the region, whose authors remain completely unknown to us.

How early is the earliest Aurignacian?
Throughout the 1990s, the hypothesis that the earliest Aurignacian dated to ca.38-40
kyr BP, if not more, in central and western Europe, and that its first appearance predated
the emergence of the Châtelperronian and other Transitional technocomplexes, relied
almost entirely on two lines of evidence: the interstratifications at Roc de Combe, Le Piage
and El Pendo; and the radiocarbon dates for l’Arbreda and El Castillo, in Spain, and Geissenklösterle, in Germany. In our 1999 paper, we rejected that evidence on a number of
grounds. That no “interstratifications” exist at Roc de Combe and Le Piage, and that no Aurignacian earlier than the Châtelperronian exists at these sites is now demonstrated, exhaustively and we hope definitively, by the brilliant and methodologically innovative taphonomic work of J.-G. Bordes (2002a, 2002b, this volume). The evidence from El Pendo had
already been conclusively dealt with by Hoyos and Laville (1982), and recent work at the site
(Montes et al., 2002) confirmed that the stratigraphic sequence upon which the interstratification had been suggested corresponds entirely to an accumulation of eroded deposits,
each containing a highly diverse mix of bones and artifacts derived from the many different occupations that took place at the site over the last 100 000 years. Where the radiometric
data are concerned, we provide below an update of our arguments and discuss the new evidence published for l’Arbreda, El Castillo and Geissenklösterle.

The age of the L’Arbreda sequence
As in the case of El Castillo, we did not question the physical exactitude of the 14C
results obtained for l’Arbreda, and, therefore, that the deposition of the sediments in which
they were collected took place during the time interval bracketed by those results. In our
1999 review, we simply noted that, because of the way the site was excavated (by artificial
horizontal spits that could not account for the natural inclination of the strata), and because
of the stratigraphic inversion of some results, picking only the earliest of them as those really
associated with the first Aurignacian occupation of the site was an erroneous procedure. We
concluded (p. 25):
“It is quite clear that L’Arbreda contains Mousterian, Châtelperronian and Aurignacian
occupations, that the index fossils of the latter two were found in the expected stratigraphic order and that the AMS radiocarbon results obtained from individual samples
of bone and charcoal contained in the deposit indicate that the sequence dates between
ca.40 000 and ca.34 000 BP. On present evidence, however, the exact place of the Aurignacian in this chronological interval cannot be established beyond reasonable doubt
and in all likelihood will not be known until the diagnostic bone points are themselves
directly dated”.
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No such direct dating has yet been undertaken, so the issue remains unresolved. Harrold et al. (this volume), however, contend that their magnetic susceptibility results for l’Arbreda and El Castillo “support the implication of their radiocarbon dates that these sites
indeed see early occurrences of the Aurignacian, dating to the Hengelo interstadial period”.
We disagree, because what is at stake at these sites is not the broad chronological placement
of the sequence of levels (G, H and I, at l’Arbreda; 18 at El Castillo), which may well include
the period of the Hengelo interstadial, but the putative association with the Aurignacian of
individual samples of charcoal collected in those levels.
We must also point out that Harrold et al.’s results do not represent an independent
assessment of the age of those deposits. In fact, their reasoning is circular, because the panEuropean magnetic susceptibility (MS) chronology they propose is based on the assumption that the radiocarbon dates for the stratigraphic sequences used in the correlation are
valid; therefore, the MS data cannot be used as supporting evidence for a validity that was
assumed in the first place. As the authors themselves state (this volume):
“It is crucial to remember when using these methods, that while MSEC in combination with the graphic correlation method can be a powerful correlation tool, it cannot
stand alone. Independently derived age estimates are needed for the sections sampled,
so that correlation among sites depends not only on similar patterns of climate change,
but also on chronometric dates”.

The nature of El Castillo’s level 18
Cabrera et al. (2001) have now published the first description in some detail of the artifact assemblages associated with the extensive series of 14C results presumably dating the
Aurignacian occupation of the site published earlier on by Cabrera and Bischoff (1990) and
Cabrera et al. (1993, 1996). We believe that this new information confirms our diagnosis:
the 1 m thick “Aurignacian level” of Obermaier’s excavations at El Castillo is a palimpsest
containing at least two components, Mousterian and Aurignacian; and, in the area of
Cabrera’s new excavations, the rarity of diagnostic Aurignacian items suggests that the
ca.38-40 kyr BP dates for level 18 are in fact related to the occupation of the site during the
Mousterian.

The lithics
The caption to Cabrera et al.’s (2001) Fig. 18 (reproduced here as our Fig. 1) reads “Level
18c: 1-10, bladelets from 1980 excavations, 11-15, prismatic cores from Obermaier excavations”. This illustration graphically sums up our point. The morphology and technical features of the ten “bladelets” from the new excavations are not diagnostic: five simply correspond to chippage or small flake fragments, four are cortical over 50% or more of the dorsal face, and only one might conceivably be related to the reduction of a carinated core. Any
production scheme, including those that were current in the Lower and the Middle Paleolithic, can generate such kinds of items; in contrast, the cores from Obermaiers’s excavations illustrated alongside are fine examples of prismatic blade/bladelet reduction processes.
The majority of the items illustrated elsewhere in Cabrera et al. (2001) are perfectly
compatible with the diagnosis that this is by and large a Mousterian assemblage. Some (endscrapers, burins, borers) are Upper Paleolithic-like, but these types are common occur-
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– The “dual nature” of El Castillo level 18: 1-10. “bladelets” from Cabrera’s excavations; 11-15. Prismatic cores from
Obermaier excavations (after Cabrera et al., 2001, Fig. 18, p. 525).
FIG. 1

rences, albeit in small numbers, in Middle Paleolithic contexts (after all, Bordes’ type-list for
the Middle Paleolithic does include an “Upper Paleolithic group” of retouched tools). Moreover, in numerous cases, the inclusion of many of the illustrated pieces in the categories to
which they are assigned is debatable. Most “retouched blades”, for instance, seem to be, in
fact, retouched flakes, and there are problems with the “endscrapers” too (e.g., Fig. 12, nos.
4 and 8; they are classified as endscrapers, but the former displays an irregular, continuous
retouch, not a “front”, and the second is clearly a core). But, even if all such assignments
are accepted, the fact remains that Upper Paleolithic-like items are significantly less numerous than the sidescrapers and other “archaic types”; the latter outnumber “endscrapers” 2:1
in Cabrera et al.’s counts for both sublevels 18c and 18b. On the other hand, given that, in
this part of the site, “level 18” is located directly under a huge collapse, significant post-depositional mixing is to be expected in the first place, and may also account for the presence in
the artifact assemblage of a few truly Aurignacian lithic items, as suggested in our 1999 critical assessment of the site’s stratigraphic sequence.
The technological observations provided by Cabrera et al. (2001, p. 516-517) strengthen
these conclusions:
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“The production is carried out following two debitage production schemes: a flake production scheme and a bladelet (rather than blade) production scheme. (…) The mentioned
production schemes were developed on highly diverse raw-materials and following
modalities similar to those of the preceding culture, the Mousterian from layer 20”.
Flakes are produced following centripetal strategies ordinary for the Middle Paleolithic. We
reviewed above the evidence (or lack thereof) for bladelet production. It must also be pointed out,
in any case, that, elsewhere in western Europe (for instance at Champ Grand, southeast France
— Slimak, 1999 — and in levels 10-14 of Gruta da Oliveira, in the Almonda karstic system, Portugal — Zilhão, 2001b), the true production of bladelets from prismatic cores and carinated elements is documented as an extremely minoritary, even if well defined component of late Mousterian assemblages otherwise characterized by traditional levallois and discoidal flake production schemes. It may well be that such a component is also present in the late Mousterian of El
Castillo, as is suggested by the descriptions provided in Cabrera et al. (2000) for levels 20 and
21 of the site — which, moreover, date to the same time range as those Oliveira levels, i.e., ca.3946 kyr BP. Based on those descriptions, level 18 of the new excavations (for which the average
of the ten 14C dates available is 39 360 BP, i.e., also in that time range) does not seem to differ,
technologically, from levels 20 and 21, as is also acknowledged by Cabrera et al. (2001).

The organic products
Therefore, we continue to see no reason, on the basis of the lithic assemblages from
Cabrera’s excavations, to call levels 21-20 “Mousterian” and level 18 “Aurignacian”. Does the

– Antler tip from Castillo level 20 (a: scale = 1 cm; b-c: scale = 1 mm). The etched appearance of the bone fibers (b-c)
reveals no traces of anthropic modification (photos F. d’Errico).
FIG. 2
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– Fragment of horn core from Castillo level 18 bearing parallel vascular grooves mimicking anthropic engravings. Left:
scale = 1 cm; right: scale = 1 mm (photos F. d’Errico).
FIG. 3

– Spongy bone fragment from Castillo level 18 with natural elongated vacuums mimicking tool-made notches. Left:
scale = 1 cm; right: scale = 1 mm (photos F. d’Errico).
FIG. 4

latter contain bone tools, ornaments, or symbolic objects that might contradict this assertion? Cabrera et al. (2001) argue that such is the case, and substantiate their attribution of
level 18 to the Aurignacian on the basis of a few bone tools which they consider “highly typical” (2001, p. 525), and on the basis of items of mobiliary art claimed to be similar to those
found in Obermaier’s excavations. Before Cabrera and collaborators decided to publish their
own observations independently, one of us was involved in the study of a part of this material and of a number of other specimens (d’Errico et al., 1998a), including the single
engraved piece found by Obermaier in the Aurignacian level of Castillo kept in the Santander Museum. Our own hands-on analysis of this material, and a close evaluation of the
evidence provided by Cabrera et al. for the pieces we have not directly examined, provides
no support for their attribution of this assemblage to the Aurignacian.
D’Errico et al. (1998a) examined five bone objects, one from level 20 and four from
level 18. Before analysis, the piece from level 20, a pointed antler fragment (Fig. 2), was seen

THE CHRONOLOGY OF THE AURIGNACIAN AND OF THE TRANSITIONAL TECHNOCOMPLEXES. DATING, STRATIGRAPHIES, CULTURAL IMPLICATIONS

320

– Diaphyseal fragment of red deer metapodial with three closely spaced incisions from Castillo level 18 (b-c: close-up
views of the incisions). Notice their irregular outline, due to microflaking of outer circumferential lamellae, and differences
in the sections of the marks. a: scale = 1 cm; b-c: scale = 1 mm (photos F. d’Errico).
FIG. 5

as a possible broken spear tip. The occurrence of this tool in level 20 was considered important since it supported the model of a gradual emergence of Upper Paleolithic features
within the local Mousterian. On analysis, this item was shown to be the tip of a deer antler
with no traces of manufacture or use. The morphology of the fracture suggests that the break
occurred when the antler was still relatively fresh. Subsequently, the piece underwent a
chemical attack responsible for its slightly eroded surface and superficial micropits. Pseudopoints very similar to this specimen in size and microscopic appearance are found in Pleistocene hyena dens (Villa and d’Errico, 2001), and probably result from breakage of antler
tips by chewing carnivores. Two putative symbolic objects from level 18 also appear to be
the result of natural phenomena. One is probably a fragment of an horn core (Fig. 3) bearing parallel grooves that, on close examination, were identified as blood-vessel impressions, as demonstrated by their “U” shaped section and the presence of funnel-like open-

THE CHRONOLOGY OF THE AURIGNACIAN AND TRANSITIONAL TECHNOCOMPLEXES. WHERE DO WE STAND?

321

ings corresponding to the entrance of capillaries (d’Errico and Villa, 1997). The other (Fig.
4) is an unidentified bone fragment made of loose spongy bone carrying two natural vacuums which may be misinterpreted as anthropic notches.
The two remaining bone pieces from level 18 that we studied do show evidence of
anthropic modifications. One (Fig. 5) is a shaft fragment from a red deer metapodial figured
in Cabrera et al., 1993 (p. 93, fig. 11), but not mentioned in Cabrera et al., 2001. Each of the
three incisions on the middle of the piece was produced by a single displacement of a cutting stone with a thick edge. SEM inspection reveals differences in the internal morphology of the marks, indicating that different tools or, more probably, different segments of the
same cutting edge were responsible for the production of the marks. Their irregular outline,
due to continuous microflaking of outer circumferential lamellae, suggests that these
marks were inflicted on an already altered bone, well after the death of the animal. This is
the only feature which might suggest a non-functional explanation.
The last object we examined (Fig. 6) is a quadrangular long bone shaft fragment
described by Cabrera et al. (2001, p. 526-527) as “… the distal end of a wedge showing a
rhythmic series of horizontal traits (“marques de chasse”) similar to those found in classical
Aurignacian levels…”. We see no obvious similarity between the pattern on this piece and
that on the specimen from Obermaier’s excavation (Fig. 7), and this is confirmed by technical analysis. Optical and SEM inspection of the marks on the piece from Cabrera’s excavations (Fig. 6) reveals that each is composed by a set of thin, close parallel or intersecting,
superficial incisions. Similar sets are produced experimentally when an irregular, sharp cutting edge is used to mark a fresh bone with a single motion or with two strokes inflicted

– Bone fragment with four sets of closely spaced incisions from Castillo level 18 (b-c: close up views revealing the
composite nature of the marks). The occurrence of similar incisions (arrows) in each set demonstrate the use of the same
cutting edge; a: scale = 1 cm; b-c: scale = 1 mm (photos F. d’Errico).
FIG. 6
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– Engraved bone fragment from the Aurignacian levels of El Castillo (Obermaier’s excavations, Santander Museum)
bearing two deep notches made with a straight edge blade (b: SEM micrograph with a detail of striations close to the main
groove produced by the accidental exit of the tool during the grooving process). Left: scale = 1 cm; right: scale = 1 mm
(photos F. d’Errico).
FIG. 7

more or less in the same location (the irregularity of the edge creates multiple points of contact with the bone surface, hence, with motion, the pattern of closely grouped incisions).
This procedure is very different from that used to produce the marks on the object from
Obermaier’s excavations (Fig. 7). The two deep long notches on this shaft fragment were produced by the repeated to-and-fro movement of a robust, straight, unretouched blade. The
presence at some distance from the main grooves of striations produced by the accidental
exit of the tool during the sawing process indicates a vigorous motion which has little to do
with that observed on the piece from Cabrera’s excavations.
The grooves in the object from Obermaier’s excavations were produced by a straight
cutting edge, a type of tool quite uncommon in the assemblage from level 18 of Cabrera’s
excavations. Moreover, those grooves do not seem to be the simple result of butchering activities — they are at least very uncommon occurrences in Lower and Middle Paleolithic sites.
The marks on the object described by Cabrera et al. (2001) result from the same motions
made to process carcasses and are virtually indistinguishable from marks made in the
framework of such activities; the only feature possibly suggesting their symbolic nature, the
equidistance between marks, also occurs when filleting (Defleur et al., 1999). Filleting is
generally made in just one session and with the same tool, and SEM analysis of the object
shows that at least three (indicated by the arrows in Fig. 6), and probably all four groups of
marks were made by the same tool and in just one session. This is indicated by the identical striations, generated by the same zone of the cutting edge, observed in each set of
marks. In sum, it is difficult at present to rule out the possibility that the marks on this object
are the simple by-product of subsistence activities.
Four objects that we were unable to examine are described in Cabrera et al. (2001) and
claimed to represent further support for the attribution of level 18 to the Aurignacian.
Reproduced here as Fig. 8, they are: a “fragment of spear point made of red deer antler”; an
“awl” also made of red deer antler; a fragment of hyoid bone with “a figure of an animal
engraved on it” (2001, p. 527); and a fragment of a sandstone slab with some deep incisions.
Judging from the photos, the object interpreted as a spear point appears to be a heavily
eroded fragment of antler showing a number of longitudinally oriented vascular openings
but no traces of anthropic modification. In size, shape and surface modification, this object
is virtually identical, as argued above for the pseudo-point in level 20 (Fig. 2), to antler fragments modified by natural processes and, in particular, to antler tips digested by large car-
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– Objects from Castillo level 18 interpreted as a broken spear point (a), an awl (b), an engraved animal depiction on a
hyoid bone (c), and an engraved slab (d). Scale in (c) probably 1 cm, not provided for the others (modified after Cabrera et al.,
2001, p. 527-528, Figs. 21-24).
FIG. 8

nivores (Villa and d’Errico, 2001, p. 101). The specimen interpreted as an awl bears no visible anthropic modification either, and its morphology may well also be the result of natural
processes. The contrary would be surprising, since red deer antler is too soft to manufacture awls and we do not know of a single awl made on this raw material from any Upper
Palaeolithic site (for the Aurignacian, cf. also Liolios, 1992). We see nothing in the way of
an engraved animal depiction on the bone whose photo Cabrera et al. publish, just grooves
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probably made by roots and elongated patches of dark staining. Is this staining anthropic
and, if so, are the two vertical discontinuous patches indicating a leg and the horizontal one
a belly? Difficult to say with the evidence at hand. We must note, however, that if Cabrera
et al. are correct, this would be one of the smaller animal representations of the Upper Palaeolithic, the leg of the “deer” being only 1 cm in length. Finally, the claim that the few wide
grooves in the sandstone slab represent decoration is, in our opinion, unsupported. These
grooves may well be anthropic, but we know that such kinds of objects bearing traces of use
in the form of grooves are known in Mousterian contexts (De Beaune, 2003); this object does
not attribute level 18 to the Aurignacian.
In sum, the osseous objects from the new excavations that we have directly analyzed
are either the result of natural processes or, when anthropogenic, provide no support for the
attribution of level 18 to the Aurignacian. Objects with marks similar to those from level 18
are known in Mousterian contexts (for instance, at Morin, Isturitz, Noisetier, Ermitage, Ferrassie, Marillac, Suard, Vaufrey…). As for the three new bone objects presented by Cabrera
et al. (2001), and considering the controversial nature of level 18 and the unconvincing evidence they provide, their artifactual nature cannot be accepted until publication of a microscopic analysis of those objects validates the diagnosis.

An issue of definition?
Perhaps because they acknowledge the problems inherent in their first presentations
of the material from El Castillo, Cabrera et al. (2001, p. 529-530) no longer consider the
assemblage from level 18 as equivalent to the true Aurignacian. Instead, they now call it
“Transitional Aurignacian”, and they consider it to be the equivalent of the different preAurignacian “Transitional” assemblages of Europe:
“… the industry reveals mosaic traits in relation with the Mousterian from the technological point of view, but comprises a sufficient percentage of lithic materials characteristic of the Aurignacian to allow its placement in a stage of transition towards the
archaic Aurignacian. For this reason we call it Transitional Aurignacian.” And: “Thus,
to the existence of transitional industries such as the Châtelperronian, the Uluzzian,
the Bachokirian, etc., we must now add the Transitional Aurignacian of Castillo 18band 18c-type”.
We still believe that the most parsimonious explanation for the majority of the Aurignacian elements in the assemblage from new level 18 is post-depositional mixing, and we
reassert that we find Fig. 18 of Cabrera et al. (2001) (reproduced here as Fig. 1) an excellent
graphic illustration of the dual nature of that level. Rigaud (1996) and Lucas et al. (this volume)
pointed out that “Châtelperronian assemblages rich in lithics of Mousterian manufacture were
systematically superposed stratigraphically on a Mousterian layer” and that “Châtelperronian
levels poor in Mousterian artifact forms were either lacking Mousterian levels below or isolated
from lower Mousterian layers by other Châtelperronian units rich in Mousterian types”. This
coincidence led them to conclude that “the stratigraphic integrity of many Châtelperronian
assemblages” had to be called into question, especially (but not exclusively, as they discussed
for Saint-Césaire and Grotte XVI) those from old excavations. It is clear, therefore, that our
interpretation of El Castillo is not a case of special pleading but, instead, conforms to a widespread situation in many cave and rockshelter sites (cf. also Bordes, 2002, this volume).
Much as in those French “Châtelperronian assemblages rich in lithics of Mousterian manu-

THE CHRONOLOGY OF THE AURIGNACIAN AND TRANSITIONAL TECHNOCOMPLEXES. WHERE DO WE STAND?

325

facture”, the assemblage recovered in level 18 of El Castillo — Cabrera et al.’s “Aurignacian rich
in Mousterian types” or “Transitional Aurignacian” — in all likelihood corresponds in fact to
the mix of a few Aurignacian elements in an otherwise Mousterian context.
Even if Cabrera et al.’s (2001) reinterpretation of level 18 as “transitional” is eventually
vindicated by future research, we would continue to argue that their choice of name was
unfortunate and confusing. Maintaining the designation “Aurignacian” (even if now qualified) for that assemblage amounts to assuming that its subsequent (undemonstrated)
“evolution” to the Aurignacian was somehow predestined. In fact, it is a good example of
the traps involved in the use of the word “transition” that are eloquently dealt with elsewhere
in this volume by Kuhn, with whom we are in complete agreement. Common ground on
our understanding of the significance of El Castillo’s level 18 would be much easier to
achieve if the excavators had avoided loading the name they chose for the assemblage contained therein with the meaning implied in the use of the word Aurignacian. After all, why
not call it something else equally compatible with the logic of their argument, like, for
instance, “Evolved Mousterian”, or “Transitional Mousterian”?

The Geissenklösterle’s radiocarbon dating record
In the most recent overall presentation of the data from this site, Conard and Bolus
(2003, p. 360) conclude that the chronometric results available “suggest that the Aurignacian of the Swabian Jura dates back to 40 ka BP”. In order to support their conclusion, those
authors present new stratigraphic and taphonomic data, whereas Conard et al. (this volume)
provide additional micromorphological evidence. Taken together, this evidence would warrant the integrity of the site’s stratigraphic sequence and refute the claims that, according
to these authors, Zilhão and d’Errico (1999) and Zilhão (2001a) would have made in previous assessments of the site’s sequence: “that considerable mixing has occurred between
horizons II and III” (Conard and Bolus, 2003, p. 350); “that the assemblage from layer III
is the result of contamination from the overlying upper Aurignacian deposit” (Conard and
Bolus, 2003, p. 360). Bolus (this volume) also states that the information upon which such
assessments were sometimes based was simply “incorrect”.
These statements are in several respects at odds with the intellectual history of the
issue. The information we used is not incorrect, and the claims that considerable mixing
occurred across the Aurignacian levels of Geissenklösterle are not our own but the original
excavator’s, Joachim Hahn. We simply used his information and echoed his claims as published in the site’s monographic publication (Hahn, 1988). Based on that, we went on to point
out: (1) that, in a cave sequence with a very low sedimentation rate and where the fauna is
dominated by cave bear, a degree of post-depositional disturbance is to be expected in the first
place; (2) that the typology of horizons II and III published by Hahn was based on a post-excavation construct whose validity could not be independently assessed at the time because the
exact stratigraphic provenance of the different items was not reported; (3) that the dated samples could come from bones accumulated by both carnivores and humans; (4) that there was
no reason to restrict to only two (those corresponding to reconstructed horizons II and III)
the number of moments when the cave was used; (5) that, in fact, the pattern of radiocarbon
dates indicated at least three different episodes of human use; (6) that the cultural affinities
with the Typical Aurignacian of the latest of such episodes (reconstructed horizon II) were
clear; (7) that the cultural affinities of the earlier were clearly not with the Proto-Aurignacian
as defined in l’Arbreda, Fumane or Isturitz; (8) that reconstructed horizon III was clearly
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Upper Paleolithic, given the presence of bone tools and ornaments and the technology based
on blade production, but its assignment to the Aurignacian was questionable because it relied
solely on the presence of a few carinated pieces whose exact provenance was not reported and
could conceivably be derived from overlying deposits; and, (9) that even if these carinated
pieces were eventually shown to be in situ and the stratigraphic integrity of horizon III eventually accepted, such pieces were not sufficient to warrant an attribution to the Aurignacian
because similar items were reported from pre-Aurignacian “Transitional” complexes of central Europe such as the Szeletian and the Bohunician.
Were our doubts and questions unreasonable? Since Conard and Bolus (2003) rely on
the research carried out by Liolios and Teyssandier (this volume), the opinion of the latter
should carry some weight in answering this question. Let us hear them: “There is therefore
good cause to call into doubt the integrity of reconstructed level III and to question the origin of the supposedly related carinated/nosed pieces (Zilhão and d’Errico, 1999): do they
really belong to this level or were they moved down by turbation from reconstructed level II?
The point we want to make (…) is that, in spite of explicitly acknowledged disturbance, two
specifically patterned assemblages can be distinguished”. Moreover, Liolios and Teyssandier
point out that their results, which finally solved the issue, could only be achieved because they
were able to use all the artifacts recovered up to 1991 for their study, whereas Hahn’s monograph had taken into account only the results of excavation until 1984. This simple fact substantially changed the background against which we wrote our 1999 paper. We therefore
reject Bolus’s claim that we used “incorrect information”; the facts are that, at the time, the
“correct” (i.e., currently available) information simply did not exist.
We believe that part of the problem is that Conard and Bolus’s perception of our position is related to the still widespread feeling among archeologists that pointing out the limits to the interpretation of a site caused by formation and disturbance processes somehow
implicitly amounts to detracting from that site’s scientific value. We believe the opposite is
true: all archeological contexts are post-depositionally disturbed to a greater or lesser extent,
so the better we understand what happened, how it happened, and with what consequences,
the more we can trust inferences related to the associational, chronological and behavioral
properties of the anthropic components of the sites we study. What makes the Geissenklösterle an extremely valuable site is the in-depth taphonomic work initiated by Hahn and
now continued by Conard and the rest of the Tübingen research group; and, consequently,
the fact that, at this site, we can see a disturbance that, in most other sites of the same period,
remains hidden under such deceptively simple descriptive categories as the excavation level.
Because we can see that disturbance, we can evaluate its impact and use that evaluation to
“calibrate” excavation-derived units of association. That in no way did we ever mean to
detract from the site’s value should in any case have been quite clear from the section of the
Acknowledgments of our 1999 paper that we feel justified in reproducing here:
“We dedicate this paper to the memory of the late Joachim Hahn, whose pioneer work
on the taphonomy and absolute chronology of the earliest Aurignacian was a constant
source of inspiration throughout this endeavor” (p. 60).

Implications of the acknowledged post-depositional disturbance
This said, to what extent does the new evidence presented by Conard and Bolus (2003),
Bolus (this volume), Conard et al. (this volume) and Liolios and Teyssandier (this volume)
clarify our original questions? First, the recognition that two different kinds of assem-
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blages are represented in horizons II and III and the cultural affiliation of horizon III are
not at stake any more. It seems unquestionable that the anthropic component of the latter
is for the most part related to the Aurignacian and earlier than that represented by horizon
II. At the same time, however, and contra Conard and Bolus (2003), those data confirm
Hahn’s concern that the post-depositional vertical displacement of items at the site was significant, and that such processes explain the numerous stratigraphic inversions in the dating. Moreover, as we will try to demonstrate below, the new evidence confirms what we said
in our 1999 review: that, as is the case elsewhere in Europe and the Near East, the Aurignacian of the Swabian Jura in fact is no earlier than ca.36.5 kyr BP.
Conard and Bolus (2003) and Conard et al. (this volume) state that post-depositional
vertical displacement is minimal based on plots presenting the distribution of items in refitting groups A3, A9, A11, A16 and A20, which they believe “demonstrate the outstanding
context of the Aurignacian finds from Geissenklösterle and show that only a small portion
of the finds underwent significant vertical displacement” (Conard and Bolus, 2003, p. 350).
It must be borne in mind, however, that these groups are only a small fraction (<20%) of
the 30 refitting complexes examined. As shown by Teyssandier et al. (2002), many of the
other refitting groups display the pattern of connections across the whole of the Aurignacian sequence already documented by Hahn (1988). Most importantly, the difference
between Hahn’s view, which we believe still stands, and Conard and Bolus’s, does not
relate so much to the quantitative assessment of the amount of disturbance that occurred
at the site, but rather to the qualitative impact that even a quantitatively small amount may
have at certain scales and for certain kinds of analysis. To illustrate the point, we will accept
in the following discussion, as do Conard et al. (this volume), Hahn’s (1988) estimate that
only some 7% of the lithic artifacts moved between archeological horizons II and III, and
that 60% of the pieces have not moved from their original subunit of deposition.
Such a level of post-depositional vertical movement is perfectly compatible with the
preservation of both the “evident features” (such as ash lenses) and the “latent features”
(such as horizontal concentrations of worked bone and ivory, or lithic scatters) reported by
Conard and Bolus (2003, p. 350) and Conard et al. (this volume). Since it implies that the
bulk of the material remained in situ, such a level of vertical displacement is also perfectly
compatible with the recognition of global assemblage patterns, allowing legitimate betweenhorizon comparisons and assessments of overall differences and similarities. For instance,
in such a context, and once we learn (Liolios and Teyssandier, this volume) that there are
six carinated or thick-nosed scrapers in horizon II, but 40 in horizon III, it becomes unreasonable to sustain that the presence of carinated and thick-nosed scrapers in the latter may
be explained by downward displacement from the former. At this level of analysis (i.e., the
level of assessing the technological relevance that carinated reduction schemes have in horizon III), the possibility that 7% (i.e., three) of those 40 carinated and thick-nosed scrapers
may actually derive from horizon II obviously is of no relevance.
Where such a possibility becomes of relevance is when the exact original stratigraphic
position of individual items is at stake, i.e., when items have a meaning in themselves and
not simply as singular manifestations of a certain category of finds. This is the case, in particular, with samples of bone selected for radiocarbon dating. If Hahn’s estimates were correct, we would expect post-depositional movement to have little impact where conventional
bulk samples are concerned, because the opposite effects of the potentially displaced contaminants contained in such samples (towards aging or towards rejuvenating) would more
or less cancel each other out in the end. But, if only some 60% of items remained in situ,
and if 7% of items moved between horizons II and III, then two things are to be expected,
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provided a sufficient number of results is available, when attempting to date the two horizons by AMS: that a small percentage of the samples will give results for II instead of III,
or for III instead of II; and that a significant percentage of the samples in II and III will be
out of order in terms of the internal stratification of the different subunits making up each
of those reconstructed archeological horizons (IIn, IIa, and IIb for horizon II; IId, III, IIIa,
and IIIb, for horizon III).
When the ages of the 33 samples (25 AMS and eight conventional) from the Aurignacian levels of the Geissenklösterle whose validity is accepted by Conard and Bolus (2003)
are plotted against their stratigraphic provenance, both these expectations are confirmed
(Fig. 9). The conventional results are in the expected stratigraphic order, and they present
a clear and gradual pattern of increasing age with increasing depth. The opposite is true with
AMS results: a random pattern, not one of increasing age with increasing depth, becomes
apparent. Moreover, the upper limit of the 95% confidence interval for the earliest of the
seven AMS results for reconstructed horizon II only slightly overlaps the earliest of the conventional results; and five of the 18 AMS results for reconstructed horizon III do not overlap at all, even at two sigma, with the most recent of the conventional results.

– 14C dates (at 2 sigma) accepted by Conard and Bolus for the Aurignacian levels of Geissenklösterle. In this and
subsequent graphs using uncalibrated dates, the grey band represents the time interval between 35.5 and 37.5 ka BP, the 95%
confidence interval of the 36.5±0.5 ka BP age for the emergence of the Aurignacian proposed by Zilhão and d’Errico (1999).
FIG. 9

Put another way, six of the 25 AMS results, i.e., 24%, seem to fall outside the range of
results that would be expected if no post-depositional processes of vertical displacement had
affected the integrity of horizons II and III. We explained these patterns, which we had identified in 1999 based solely on the then available AMS results, as caused by the same disturbance processes responsible for the vertical scatter of items in the refitting groups:
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“given the vertical spread of the artifacts (…), a similar spread of the bone component
of the deposit is to be expected, and the AMS dates which are apparently too young in
respect to the reconstructed archaeological level of provenance are more likely to represent correct assessments of the age of vertically displaced samples than results rejuvenated by chemical contamination”.

The impact of fluctuations in atmospheric radiocarbon production
Conard and Bolus (2003) did not recognize these patterns, and, hence, could not have
provided any direct and straightforward explanation for them. Their line of reasoning,
however, suggests they believe that this spread of dates is a simple consequence of the fluctuations in atmospheric 14C content which are known to have occurred between ca.40 and
ca.30 kyr BP:
“For years researchers in Tübingen sought to explain the odd patterns in the radiocarbon dates from archaeological sites, including Geissenklösterle, by invoking taphonomic arguments about the mixing and reworking of finds. Now it seems more plausible that the explanations for the irregularities of the 14C dates during the Aurignacian
relate to fluctuations in radiocarbon production and transport” (p. 358).
And:
“The changes in North Atlantic planktonic foraminifera reflect extreme peaks in 14C
production that correspond to temporal offsets of more than 6000 years and perhaps
as much as 10 000 years. Given that the marine signal for 14C variation is attenuated
due to reservoir effects, we must expect even greater fluctuations in radiocarbon concentrations in terrestrial archives including archeological sites” (p. 356).
The first thing to note where such an explanation is concerned is its inconsistency with
the three basic and central claims of broader anthropological significance that Conard and
Bolus (2003) derive from the Aurignacian of the Geissenklösterle: that “the Aurignacian of
the Swabian Jura dates back to 40 ka BP” (p. 360); that “from the onset the Swabian Aurignacian shows a fully developed lithic and organic technology and the presence of ornaments by ca. 40 ka.” (p. 366); and, that “the western European Aurignacian postdates similar and analogous developments in the upper Danube region” (p. 362). If all 14C dates in
that time range can be off the true calendar chronology by as much as ten millennia or more,
then all dates between ca.30 and ca.40 kyr BP are in fact the same date. Put another way, if
that were true, we would lack the temporal resolution to assess what sites or processes are
earlier or later, and all that happened in those long ten thousand years would be contemporaneous to our eyes.
In such a context, it would be simply impossible to define, as in the authors’ Kulturpumpe model, “the Swabian Jura as a region of early Upper Paleolithic colonization and cultural innovation” (p. 363). On what basis? Certainly not on the basis of the radiocarbon dates,
if one wants to be consistent with the interpretation of the Geissenklösterle scatter of dates
as caused by fluctuations of atmospheric 14C; but such dates are in fact the only empirical
basis of the model. The TL results published by Richter et al. (2000) are of no use here,
because no other Aurignacian sites in this time range have been TL-dated, and because the
very large standard deviations inherent to that method only allow us to discriminate between
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events separated by amounts of time in the order of five to ten millennia; i.e., they have an
even greater impact on the resolution of time scales than do any major fluctuations in atmospheric 14C. Moreover, invoking TL dates in this context would aggravate the inconsistencies
of Conard and Bolus’s position, given their initial statement, with which we fully agree (and,
in fact extensively elaborated in our 1999 paper): “at present, despite well documented variations in 14C production in this period (…), radiocarbon measurements provide the only
broadly applicable means of dating find horizons in the critical period between 30 and
50 ka calendar years BP” (p. 335).
On the other hand, the most significant anomaly in 14C production discussed by Conard
and Bolus (2003, p. 356-359) is that identified by Beck et al. (2001) when studying a stalagmite from the Bahamas. This anomaly, if confirmed by future research, may be responsible for a radiocarbon rejuvenation of up to 8000 years in samples with a real age of
ca.41-42 000 calendar years. On the basis of this, Conard and Bolus propose a general “Middle Paleolithic dating anomaly” to explain the fact that the two results obtained for the Mousterian levels underlying the Aurignacian sequence of the Geissenklösterle are in the range
of ca.32-34 kyr BP. This is a possibility well worthy of further exploration, and one that might
explain, for instance, the anomalous result of 31 900±1400 BP (OxA-8541) for Context 19
of Gorham’s cave (Barton et al., 1999; Pettitt and Bailey, 2000), which is associated with an
otherwise coherent series of ca.42-47 kyr BP results. We will not dispute that this 14C production peak may be the fundamental cause of apparently anomalous ca.32 kyr BP results
which, as in Gorham’s, are interstratified with coherent series of multiple dates in the
range of ca.35-45 kyr BP. We will not dispute either that this peak may be invoked legitimately as the cause underlying anomalous ca.32 kyr BP results obtained on isolated samples or isolated levels. It is clear, however, that it cannot explain ca.32 kyr BP results interstratified with coherent series of multiple dates in the range of ca.30-35 kyr BP, and all the
more so if the latter are independently confirmed by U-series, TL and other dating methods. Hence, even if Conard and Bolus’s “Middle Paleolithic dating anomaly” may explain
to some extent the “coexistence effect” between Neandertals and modern humans in central and eastern Europe, it certainly does not refute the late survival of the Iberian Mousterian and of its Neandertal makers (Zilhão, 2000).
We must point out also that this anomaly occurs significantly earlier in time and,
therefore, is not directly relevant to the chronology of the Upper Paleolithic of the Geissenklösterle. Indirectly, however, the explanation provided by Conard and Bolus in fact
supports the argument that the earliest Aurignacian of the site is significantly later than
ca.41-42 000 calendar years ago, i.e., significantly later than ca.38-39 000 radiocarbon
years BP. As they describe it (2003, p. 353), the two anomalous results for the Middle Paleolithic of the Geissenklösterle come from samples in “uppermost Middle Paleolithic horizon IV”, which is separated from “lowermost Aurignacian horizon III” by “largely sterile
geological layer 17”. Moreover, Conard et al. (this volume) are emphatic in describing a sharp
discontinuity “between geological horizons GH 15, the main unit at the base of AH III, and
the underlying archeologically nearly sterile layer GH 17”, and they suggest that “the unconformity may well result from solifluction or gelifluction between the depositions of the two
units”. Given the overall low sedimentation rates characterizing the sequence, this sterile
level must correspond to several millennia, if we extrapolate from its thickness of ca.40 cm
and from a rate of 4 to 8 cm/millennium derived from the dates for the Aurignacian
sequence. Therefore, the beginning of the deposition of the lowermost geological unit
included in archeological horizon III is separated from the end of the deposition of the Middle Paleolithic by the time interval corresponding to the occurrence of two major geologi-
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cal processes: the accumulation of GH17, possibly taking as long as three millennia, if not
more, and the subsequent erosion of the extant sequence of deposits by solifluction or
gelifluction, a process whose duration cannot be estimated. In any case, it is clear that, if
the Middle Paleolithic dates to ca.41-42 000 calendar years ago (i.e., ca.38-39 000 radiocarbon years BP), as implied by Conard and Bolus’s (2003) explanation of the ca.32 kyr BP
anomalous results, the lowermost Aurignacian cannot be earlier than ca.38-39 000 calendar years ago (i.e., ca.35-36 000 radiocarbon years BP). That such is likely to be the case,
regardless of which explanation for the site’s anomalous Middle Paleolithic results is preferred, is demonstrated below.
No precise and universally accepted calibration curve exists at present covering the time
interval of concern in this controversy but, for the period immediately post-dating the 14C
production peak of ca.41-42 000 calendar years ago proposed by Beck et al. (2001), Köln
Radiocarbon Laboratory’s CalPal (Jöris and Weninger, 1998, 2000, 2003) is the best calibration software currently available. When this software is used to calibrate the 33 dates
accepted by Conard and Bolus for the Aurignacian of the Geissenklösterle (Fig. 10), the pattern apparent in Fig. 9 does not change. The time intervals corresponding to each result are
larger, and the intersections more important, but the underlying pattern is the same; on the
basis of present evidence, one is forced to conclude that the primary cause for the scatter
in the dates cannot possibly reside in the fluctuations of atmospheric 14C between ca.30 and
ca.40 kyr BP. Undetected chemical contamination and excavation error certainly contribute
to a certain extent to this pattern but, given the data from the lithic refitting work, post-depositional vertical displacement must be, as we argued before, a major factor.

14
FIG. 10 – C dates accepted by Conard and Bolus for the Aurignacian levels of Geissenklösterle calibrated (at 2 sigma) with
Köln Laboratory’s CalPal software. In this and subsequent graphs using calibrated dates, the grey band represents the time
interval between 37 and 40 ka cal BC, the 95% confidence interval of the 38.5±0.75 ka cal BC (36.5±0.5 ka BP) age for the
emergence of the Aurignacian proposed by Zilhão and d’Errico (1999).
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Thus, contra Conard and Bolus (2003), we maintain that the “researchers in Tübingen”
who, “for years”, “sought to explain the odd patterns in the radiocarbon dates from archaeological sites, including Geissenklösterle, by invoking taphonomic arguments about the
mixing and reworking of finds” were completely right. In fact, the magnitude of the problem is further illustrated, for southwest Germany, by the radiocarbon data provided by the
same authors (p. 339-340) for the other site with samples from modern excavations, the
Höhle Fels. Level IIc, Gravettian, yielded two AMS dates on bone of ca.29 kyr BP; immediately underlying levels IId and IIe, already Aurignacian, yielded three AMS dates on bone
of ca.29.5-30.5 kyr BP; below, level III yielded another three AMS dates on bone of ca.30-31
kyr BP, and level IV two AMS dates on bone of ca.31-33 kyr BP; all, therefore, internally consistent and in stratigraphic order. However, one AMS charcoal date for level III of ca.28 kyr
BP and another AMS charcoal date for level IV of ca.29 kyr BP are in disagreement with the
sequence. As in the Geissenklösterle, no simple explanation exists for these results and it
is clear that none will be found unless the vertical displacement of items is duly accounted
for as part of the problem.

The most likely age of horizon III
Figures 9 and 10 also make it clear that even the earliest of the radiocarbon dates
obtained for the Aurignacian of the Geissenklösterle, when their 95% confidence intervals
are duly considered, intersect the ca.36.5 kyr BP interval that we had postulated as the lower
limit for the age of the earliest Aurignacian in Europe (and this is even more clear when calibrated results are used); a single exception exists, the 40 200±1600 BP OxA-4595 result.
Therefore, and given that reasonable explanations can be provided for this outlier (see
below), the first thing to note is that the new data reported by Conard and Bolus (2003) do
not affect the major conclusion of our 1999 review of the evidence. However, those new data
are extremely useful in that they allow us to approach the issue of the real age of Geissenklösterle’s horizon III with a lot more precision. In fact, the current data set suggests that
we were wrong on two counts when we suggested that the occupation of the site represented
by horizon III, although probably not Aurignacian, could be earlier than ca.37 kyr BP and
possibly contemporary with the Châtelperronian. The bulk of that occupation is Aurignacian indeed, but it is also more recent than ca.37 kyr BP and well within the time range of
the classical Aurignacian of southwestern Europe.
All the dates reported by Conard and Bolus (2003, p. 335) for the Geissenklösterle are
from samples that meet stringent conditions. Some showed clear anthropogenic modifications including impact fractures and cut marks, or were obtained directly from bone artifacts; with the exception of one date on red deer antler, all were made on well preserved
bone, and in every case the yield of collagen was significantly high to produce a reliable
result. Moreover, the authors consider that (1) when errors in collecting and processing samples are excluded, conventional and AMS dates are comparable, and the same is true of dates
on carefully prepared samples of bone, antler and charcoal, and (2) that there is no reason
to believe that the previous handling of the specimens or contamination with calcium carbonate led to anomalous ages. On the basis of these criteria, the authors accept as valid and
reliable 33 dates for the Aurignacian levels of Geissenklösterle. In order to make the argument more clear, we will accept their judgment, particularly since the main chemical factor which we believe biases to a certain extent this issue — the small, but systematic difference between bone dates and charcoal dates (see also Jöris et al., 2001) — has no impact
where the Aurignacian of Geissenklösterle is concerned, because all the results so far
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obtained for it are on bone. In the light of this, we must point out that Conard and Bolus’s
(2003) line of reasoning, as clearly expressed by the following statement, suffers from a fundamental logical inconsistency:
“Six 14C dates from three accelerator and one conventional lab fall in the range between
36-40 ka BP. (…) These early dates [our underlining] are roughly consistent with the
mean age of 40.2±1.5 ka BP based on Richter et al.’s (2000) six thermoluminescence
dates on burnt flints from horizon III. These TL dates range between 38.3 and 44.7 ka
and have standard deviations between 2.1 and 5.6 ka. Based on the taphonomic and
archeological arguments mentioned above, we find no basis, at present, to reject these
six radiocarbon dates.” (p. 353)
It is clear from this that the six results in question form the empirical foundation for
the claims concerning a beginning of the Aurignacian at Geissenklösterle ca.40 kyr BP. The
problem, however, is that one of those results comes from horizon II, and that the authors
accept another 15 results for horizon III. So, the issue here is not that these six results should
not be rejected. The issue here, as pointed out by Liolios and Teyssandier (this volume), is
why do Conard and Bolus exclude from further consideration those other 15 results; if all
20 samples and measurements are equally reliable, why is the chronology of horizon III
based on only five of them, i.e., one quarter of the evidence? Why should one quarter of the
evidence carry more weight than three quarters?
When all the evidence is considered (Figs. 9 and 10), the picture that emerges is quite different from that presented by Conard and Bolus (2003). If we accept that there are only two
occupations and that all 13 results from horizon II and all 20 results for horizon III are equally
valid, it seems reasonable, regardless of which is the preferred explanation for the observed
scatter, to consider that the age of those two occupations must be given by the average of all
the valid results obtained for each. If so, then horizon II would date to 32 488 BP, and horizon III to 33 825 BP. Put another way, the beginning of the Aurignacian of the Geissenklösterle
would have to be placed ca.34 kyr BP, not ca.40 kyr BP, as Conard and Bolus contend.
Another way, and perhaps a more realistic one, to look at the evidence, is to assume that
the site is a palimpsest of multiple occupations and that the spread of the results is primarily
a reflection of this fact. This could still be reconciled with Conard and Bolus’s view of only
two “levels” by postulating that, of the two modes of cave occupation, differing more in function than in technology, which Liolios and Teyssandier (this volume) recognized, the first
of the many different occupations recorded in horizons III and II would all have featured
the “earlier Aurignacian” mode, whereas subsequent ones would all have featured the “later
Aurignacian” one. The earliest of the dates for horizon III, therefore, would mark the first
appearance of that “earlier Aurignacian” mode of site occupation in the Geissenklösterle
sequence.
Once we admit that we are dealing with a palimpsest, however, we also have to admit
that other agents of bone accumulation besides humans may be responsible for the faunal
assemblage contained in the deposits, as Conard and Bolus do acknowledge. And because,
with most radiocarbon samples, we are not directly dating human activity itself but items presumably associated with it, it makes sense to consider that only those bones which are
anthropically-modified (transformed into tools, cut-marked, impacted, or with breaks in
fresh) are unquestionable evidence of human presence at the site, as argued by Richter et al.
(2000). In Figs. 11 and 12, we plotted all the results for the Geissenklösterle derived from such
samples in decreasing order of stratigraphic provenance. It appears from these plots that:
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1) the beginning of the Upper Paleolithic occupation of the site documented in horizon III cannot be forced back beyond ca.36.5 kyr BP (i.e., ca.38.6 kyr cal BC);
2) only two of the results are clearly inverted relative to the stratigraphy and may well
represent vertically displaced items, but the picture that emerges (particularly when calibrated results are used) is one of broad positive correlation between stratigraphic
depth and age (which is not the case when all samples, including those that may represent natural components of the deposit, are used, as in Figs. 9 and 10);
3) the other ten results cluster into two chronological groups, one between 29 and 32
kyr BP (30 and 34 kyr cal BC) and another between 33 and 37 kyr BP (35 and 40 kyr cal
BC); this pattern does not change if the two inverted results are replaced in their presumed original position and incorporated in the comparison.
When uncalibrated results are used, a single result, ca.36.5 ka BP, seems to represent
a separate moment of occupation inside this second cluster, where all other dates fall in the
interval between 33 and 35 ka BP. However, when calendar ages are used, that earlier result
cannot be distinguished from the others. One must also bear in mind that this apparently
earlier result comes from a sample of roe deer bone. This species is so rare in the Aurignacian of southwest Germany that it is not even listed in the inventory of the region’s
fauna provided by Niven (this volume), but Münzel (personal communication) confirms
that a few roe deer bones were indeed found in the Middle Paleolithic and lower Aurignacian levels of the Geissenklösterle in the 1999 field season. Since Niven (2001, this volume)
and Münzel (1997, 1999; Münzel et al., in press) describe the Aurignacian use of Vogelherd and Geissenklösterle as focused on the exploitation of mammoth, horse and reindeer,
the introduction in the deposits of the dated roe deer bone cannot be related to that use; roe
deer is a temperate forest species not compatible with the steppe-tundra environments
implied by the mammoth-horse-reindeer association. Thus, the dated roe deer bone confirms that the deposits making up Geissenklösterle’s horizon III are indeed a palimpsest
which not only contains different occupations by humans, cave bear, and other carnivores,
but also accumulated over an extended period of time comprising climatic oscillations of
opposite signal.
It is possible that the temperate environment occupation of the Geissenklösterle represented by that roe deer bone was also by Aurignacian people, even if the bulk of the
site’s Aurignacian deposits accumulated somewhat later and in a different climatic setting. But it cannot be excluded that the roe deer in question relates instead to a sporadic
human incursion into the site (Middle Paleolithic? Transitional? truly Proto-Aurignacian?), one that may not have left behind the diagnostic remnants of lithic or osseous technology necessary for its corresponding archeological individualization and cultural
assignment. In fact, once we accept to work under the assumptions of palimpsest models of site formation process, the hypothesis of episodic occupations leaving behind the
bone remains of meat processing or meat consumption associated with undiagnostic artifacts must indeed enter the picture. In this regard, the extremely well preserved level EE15
of the Lagar Velho rockshelter (Zilhão and Trinkaus, 2002), featuring 100% refitting of
hundreds of items within a few centimeters of thickness of deposit, associated with
intact patterns of horizontal organization of the evidence (hearths, differential accumulation of animal body parts, lithic concentrations defining drop zones and toss zones), is
an example that immediately comes to mind. In fact, on the basis of its lithic component
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– 14C dates (at 2 sigma) on anthropically-modified bones accepted by Conard and Bolus for the Aurignacian levels of
Geissenklösterle.
FIG. 11

– 14C dates on anthropically-modified bones accepted by Conard and Bolus for the Aurignacian levels of Geissenklösterle
calibrated (at 2 sigma) with Köln Laboratory’s CalPal software.
FIG. 12
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alone, this level might well be deemed Middle or even Lower Paleolithic, whereas its
extensive 14C dating and position in a well dated stratigraphic sequence show that it is of
late Gravettian age.

Conclusions on the chronology of the Geissenklösterle
At the end of this review, we are forced to conclude that the radiocarbon dates for the
Aurignacian of the Geissenklösterle only provide unmistakable evidence for two distinct
periods of human occupation: one, diagnosed on the basis of samples in association with
the “later Aurignacian” mode of cave occupation, ca.29-32 kyr BP; the other, diagnosed on
the basis of samples in association with the “earlier Aurignacian” mode of cave occupation,
ca.33-35 kyr BP. It is also possible (and in fact quite likely, given the distribution of the dates
inside the two intervals) that these two “periods” in fact subsume several different moments
of occupation, and, with more dates on anthropically-modified bones, and with a more
sophisticated statistical analysis of the results obtained, that their individualization may well
be achieved eventually. All the available evidence suggests, however, that the earliest of
those moments of occupation that unquestionably can be associated with the “earlier Aurignacian” dates to ca.33-35 kyr BP. This time interval corresponds to the global climatic deterioration known as the Heinrich 4 event, dated in a number of marine cores to between
ca.35.3 and 33.9 kyr BP (Elliot et al., 2002; Auffret et al., 2002). Correlation of AMS dated
Aurignacian sites from France and northern Iberia with the Dansgaard-Oeschger climatic
variability has recently shown (d’Errico and Sánchez Goñi, 2003) that most have AMS dates
falling in the time span of this climatic event. The assemblages found therein are characterized by a technology similar to that observed at Geissenklösterle and similarly associated
with cold faunas.
These conclusions conform well to the fact that the Geissenklösterle’s “earlier Aurignacian” in no way can be assimilated to the “Proto-Aurignacian” rich in Dufour bladelets
for which dates in the range of ca.35-37 kyr BP have been obtained. As argued by Liolios and
Teyssandier (this volume), AHII and AHIII are quite similar from the technological point
of view, both have close parallels in the classical Aurignacian of southwestern France, and
the differences between the two assemblages “may well be due to functional and economic
factors, hinging on distinct subsistence-related on-site activities”, accounting for “the similarity between the operative concepts identified for the lithic and organic productions” as
well as for “the differences in the frequency of tool-types and in the completeness of reduction sequences”. That classical Aurignacian of southwestern France is dated to ca.33-35 ka
BP and Liolios and Teyssandier conclude that AHIII, considering the spread of dates for it
(between ca.33 and ca.40 ka BP), “could therefore arguably be relatively close in time to classical early Aurignacian assemblages”.
Our view also conforms well with recent revisions of the French Aurignacian (Bordes,
2002a, this volume). In fact, the technological features of the earlier Aurignacian in AHIII
of the Geissenklösterle virtually replicate those of the Aurignacian in level 7 of Roc de
Combe and in levels G-I of Le Piage. This technological system corresponds to the “classical” Aurignacian I, characterized by the use of carinated “burins” and carinated “scrapers”
to produce mid-sized bladelet blanks with a curbed profile and which for the most part
remain unretouched (as is the case in horizon III of the Geissenklösterle). It post-dates and,
at Isturitz and Le Piage, stratigraphically overlies the earliest Aurignacian of the Aquitaine
basin, dated at Isturitz to ca.35-37 kyr BP and characterized by the use of prismatic cores and
nucleiform burins to produce large-sized bladelet blanks with a straight profile and which
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for the most part are intensively retouched into Dufour bladelets of the Dufour subtype. It
should come as no surprise, therefore, that the Aurignacian in horizon III of the Geissenklösterle in all likelihood dates to a later time interval, ca.33-35 kyr BP, not to ca.35-37 kyr
BP, much less to ca.40 kyr BP or more, as claimed by Conard and Bolus.
The notion that the Aurignacian of the Swabian Alb begins that early may at best rest
on one, and only one, of the 20 results for horizon III of the Geissenklösterle, the OxA-4595
date (40 200±1600 BP) on a horse femur. In fact, if we look at the results on an individual
basis, we verify that there are only three (all on bones with no evidence of anthropic modification) with mid-points in excess of 37 kyr BP: OxA-5163 (37 300±1800 BP); ETH-8267
(37 800±1050 BP); and OxA-4595 (40 200±1600 BP). The standard deviations of the first
two are such that they are in fact within the chronological horizon of ca.36.5 kyr BP postulated by Zilhão and d’Errico (1999) for the earliest Aurignacian (Figs. 9-10). And, in our
view, the third result is more likely to reflect the presence of carnivores at the site prior to
the Aurignacian, at the time the package of sediments making up horizon III began to accumulate, during the major hiatus in human occupation between the Middle Paleolithic in
horizon IV and the ca.36.5 kyr BP “roe deer incursion”. We feel that this interpretation is
at least a more parsimonious reading of the AMS 14C evidence than that proposed by
Conard and Bolus, which implies giving more weight to one sample (5% of the evidence)
than to the remaining nineteen (95% of the evidence).

How recent are the “Transitional” industries?
Given the arguments presented above for El Castillo, l’Arbreda and Geissenklösterle,
the case for an Aurignacian earlier than ca.36.5 kyr BP must rest entirely on level 3 of the
Austrian site of Willendorf II. As Haesaerts and Teyssandier (this volume) point out, however, the small size of the assemblage makes an unambiguous cultural assignment difficult
at present. One must also bear in mind that all three dates for that level currently available
are on charcoal (Svoboda, this volume), whereas the ca.36.5 kyr BP age for the earliest Aurignacian suggested in our 1999 review of the evidence was to a large extent based on the pattern displayed by the dates on bone samples; and, as mentioned above, a systematic difference seems to exist between dates obtained on these materials (Zilhão and d’Errico, 1999;
Jöris et al., 2001). So, even if Willendorf II’s level 3 is accepted as indeed related to the Aurignacian, the fact that two of the dates for it are in the 38-39 kyr BP range does not necessarily refute the validity of the ca.36.5 kyr BP limit, particularly if the corresponding 95%
confidence intervals are duly considered. In fact, as Figs. 13 and 14 clearly illustrate, those
dates intersect the two sigma interval of the limit we postulated, and are fully inside it when
calibrated results are used. Moreover, they compare well with the results obtained on similar samples of charcoal that we had discussed in our 1999 review of the evidence: those
from the early Aurignacian levels of La Viña and Isturitz, as well as those from the remnant
deposits where the Aurignacian of Romaní was once contained.

The age of the Bohunician
On the other hand, a date of ca.34 kyr BP also exists for Willendorf II’s level 3, which
brings to mind the coexistence of two clusters of charcoal dates in connection with the Bohunician occupation documented in the upper paleosol of Stránská skála (Svoboda, this volume):
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FIG. 13

– 14C dates (at 2 sigma) on charcoal for the earliest Aurignacian levels of Willendorf II, Isturitz, Romaní and La Viña.

– 14C dates on charcoal for the earliest Aurignacian levels of Willendorf II, Isturitz, Romaní and La Viña calibrated (at 2
sigma) with Köln Laboratory’s CalPal software.
FIG. 14
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one ca.37-38 kyr BP, the other ca.34-36 kyr BP. Since these charcoal dates are indirect, not direct
evidence of human activity, and since these discrepancies may well relate to the complex formation process of the loess paleosols of central Europe, caution should be the rule when interpreting them in terms of cultural process. It is legitimate to suggest that the evidence from Willendorf II and Stránská skála indicates that the Aurignacian begins ca.39 kyr BP or that the
Bohunician lasts until ca.34 kyr BP, as implied by Haesaerts and Teyssandier (this volume) and
by Svoboda (this volume). But the same evidence can be used with equal, if not more legitimacy to argue that only the ca.34-36 kyr BP dates for these sites relate to the Aurignacian and
that, at least at Stránská skála, only the earlier ones relate to the Bohunician.
Where Stránská skála is concerned, this is all the more so since the recent dates for the
Bohunician come from the upper paleosol, where the Bohunician and Aurignacian levels
are in direct contact. Svoboda notes that “the upper paleosol is preserved more or less in situ,
but affected at certain places by cryoturbation, moving in material from below”. Commenting on the overlap between the series of dates for each paleosol (41-37 kyr BP, for the
lower; 38.5-30 kyr BP for the upper) he also states that “I would see this overlap as a result
of the coarse-grained stratigraphic value of the paleosols in loess, where the visible layers
may, in fact, include several smaller-scale oscillations”. The archeological corollary of these
observations is that the charcoal contained in the upper soil cannot be directly related to the
two human occupations documented therein unless it comes from well defined hearth features, as is the case with locus IIIf sample AA-41 472, which provided a result of 29 020±440
BP. On the other hand, several samples from different loci of the site provided ages of ca.3738 kyr BP for the Bohunician level in the upper soil that are very close to the age of the Bohunician level in the lower soil. In light of the geological observations reported by Svoboda,
and if the real age of the Aurignacian from Stránská skála is indeed in the vicinity of 30 kyr
BP, as indicated by the hearth date, it is quite possible that those of the results in the 30-32
and 34-37 kyr BP intervals obtained, respectively, for the Aurignacian and the Bohunician
levels of the upper paleosol, in fact reflect varying degrees of admixture between charcoal
of different ages, some of which may even be of non-anthropic origin. In spite of their large
standard deviations, the dates obtained for the eponymous site of Bohunice (Svoboda, this
volume) further strengthen the hypothesis that the Bohunician entirely predates ca.37 kyr
BP and is fully contemporaneous with the Châtelperronian of southwestern Europe.
Given the evidence on the chronology of the earliest Aurignacian, the relevance of the
above conclusion becomes immediately apparent if we bear in mind that the hypothesis that such
“transitional” technocomplexes as the Châtelperronian are the product of “acculturation” could
only continue to stand if it were shown that the emergence of the latter post-dated ca.36.5 kyr BP.
Even if the Bohunician did last until ca.34.5 kyr BP, there is no doubt, however, that its earliest
manifestations significantly pre-date ca.36.5 kyr BP, and the same is true of the Szeletian (Svoboda, this volume). Regardless of how long they lasted, they had already been around for several
millennia before the Aurignacian; their emergence, therefore, cannot have been triggered by contact with the arrival of modern humans into these regions, at least not if one works under the
assumption that the earliest Aurignacian represents the archeological proxy of such an arrival.

More on Arcy
A variant of the acculturation argument is that, even if these transitional technocomplexes emerged before the Aurignacian, their most salient “Upper Paleolithic”-like features (ornaments, bone tools) are comparatively much later. Where the Châtelperronian is
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concerned, this is the line of reasoning followed by Floss (this volume), who, quoting David
et al. (2001), contends that “the new dates for the Châtelperronian [of the Grotte du Renne]
confirm those previously obtained (…) and suggest its age lies between ca.34 000 and ca.
32 000 BP”. Based on this, Floss goes on to state that “the Châtelperronian of Arcy is not
earlier than the Aurignacian of Solutré, a site situated only 150 km to the southeast”, and
that “the Swabian Aurignacian begins even earlier than the Arcy Châtelperronian”.
In our view, the new chronometric results for the Grotte du Renne have only served to confirm that serious contamination problems affect the samples, as was to be expected given that,
after the collapse of the cave’s roof during the Gravettian, the site stayed in the open, and an
important forest soil developed on top of the previously accumulated deposits, significantly
altering them, throughout at least the entire Holocene. The impact this factor must have had
on the rejuvenated results obtained for the Grotte du Renne sequence is made apparent by the
systematic differences between samples collected in exterior and interior areas of the same levels that have been reported from the cave sites of Fumane, Italy (Broglio and Improta, 1994-95), and Sesselfels, Germany (Richter, 2002). In Fumane, dates for basal Aurignacian level A2
collected in the porch range between 32 100±500 BP (UtC-2047) and 32 800±400 BP (UtC2051), whereas those collected inside the cave range between 34 200/+900/-1000 BP (UtC2690) and 36 800/+1200/-1400 BP (UtC-2688). In Sesselfels, dates for the sequence of
Micoquian levels G1-G4a/5 range, from top to bottom, between 30 770/+250/-240 BP (GrN20305) and 36 030/+1180/-1030 BP (GrN-20312) for samples collected in the porch; for samples collected inside the cave, however, the range is between 39 950/+970/-870 BP (GrN20302) and 47 860/+960/-860 BP (GrN-20314). These examples show how likely it is that the
dates for the Grotte du Renne, all from samples collected in porch deposits, similarly underestimate the true age of its Châtelperronian occupations. Thus, the only significant progress
made in our understanding of the Grotte du Renne’s sequence since 1999 is (1) the further
demonstration of both the stratigraphic integrity of the Châtelperronian levels and the originality of the bone technology contained therein (d’Errico et al., in press and this volume), and
(2) Bon’s (2002; Bon and Bodu, 2002) and Bordes’s (2002b) suggestion that the technological and typological features of Aurignacian level VII indicate strong affinities with the “ProtoAurignacian” of Isturitz, l’Arbreda and Fumane. The latter being dated at ca.35-37 kyr BP, it follows by implication that, if such a techno-typological diagnosis is accepted, the entire Châtelperronian sequence of the Grotte du Renne must be earlier than any Aurignacian site known.
Lucas et al. (this volume) also provide ample evidence that the Châtelperronian of
Grotte XVI dates to ca.38 kyr BP or more. The three new dates obtained for Roc de Combe
(Bordes, 2002b; Bordes et al., in prep.), from samples with a secure provenance in square
K9, are fully consistent with this view. Not only do they prove that the site’s Châtelperronian levels are older than ca.40 kyr BP, their association with a detailed taphonomic study
also help to explain the scatter in the results previously available and which we discussed
in Zilhão and d’Errico (1999). The samples for the latter came from an area (squares G and
H) which has been shown convincingly to lack stratigraphical integrity (Bordes, 2002b, this
volume), in an outstanding example of how post-depositional disturbance and excavation
error are more powerful explicators of anomalous radiocarbon results than undetected
chemical contamination or the fluctuations in atmospheric 14C content.
None of these Châtelperronian sites produced the variety of ornaments and bone tools
seen at Arcy. This leads Floss (this volume) to view the Châtelperronian of the Grotte du
Renne as entirely exceptional, and to construe it as a very late, epigonical manifestation of
the technocomplex, one that would have undergone substantial transformation through the
impact of Aurignacian moderns meanwhile established in the neighborhood: “the excep-
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tional modernity of the Châtelperronian from Arcy could be explained by the proximity to,
and the influences received from, nearby Aurignacian sites in, for example, southern Burgundy or the Swabian Jura”. We will not repeat here the arguments presented before (d’Errico et al., 1998b) against such a view of the facts, but we must nonetheless point out the
fundamental inconsistency underlying Floss’s argument. The total number of Châtelperronian sites with some preservation of organics currently known is 65. The Grotte du
Renne, therefore, stands for 1.7% of such sites. The total number of Aurignacian sites with
some preservation of organics currently known may be estimated to lie in the vicinity of 230.
Geissenklösterle, Vogelherd and Höhlenstein-Stadel are the only three Aurignacian sites
with sculptured depictions of animals and humans, i.e., they are 1.3% of the total and stand
for more or less the same percentage of the total relevant evidence as the Grotte du Renne.
Put another way, where figurative mobiliary art is concerned, those three sites are as exceptional in the Aurignacian as, where ornaments and bone tools are concerned, is the Grotte
du Renne in the Châtelperronian. In fact, the three German Aurignacian sites are even more
of an exception because Châtelperronian ornaments and bone tools are in no way restricted
to the Grotte du Renne; since they have been found at nine sites (d’Errico et al., 1998), i.e.,
14% of the total, their occurrence is ten times more frequent in the Châtelperronian than
the occurrence of mobiliary figurative art is in the Aurignacian!
If Floss’s logic were to be applied to the German sites, they too would have to be considered anomalous and in need of a special explanation; for instance, that the items of sculpture might in fact be intrusive from the overlying Gravettian levels, given that figurines of
humans and animals are common and widespread in western, central and eastern Europe
only at that time. Instead, the figurative art of the Swabian Alb sites is taken as representative of Aurignacian modern human behavior in general, whereas the ornaments of the
Châtelperronian Neandertals are taken as an unrepresentative behavioral oddity!
We have no doubt that the animal and human figures of the German Aurignacian are
indeed Aurignacian and representative of modern human behavioral patterns, and, by the
same token, we have no doubt that the ornaments from the Grotte du Renne are indeed
Châtelperronian and representative of Neandertal behavioral patterns. We recognize the exceptionality of these productions in both the Châtelperronian and the Aurignacian, but we suggest that the explanation for it must lie elsewhere, in what they have in common and sets them
apart form their contemporaries: both are the work of populations occupying what, during the
respective time ranges, were the northernmost ranges of the territory available for human habitation in central and western Europe; in other words, German Aurignacians and northern Burgundy Neandertals were the “Inuit” of their times. Based on this, we contend, contra Floss, that
an explanation for the extensive use of ivory and ornamentation in the arctic environments
these people were the first to successfully exploit needs be no different from explanations used
in Holocene archeology or in the ethnographic present to explain the equivalent contrast and
variation in material culture encountered in any North-South transect of world societies.
That ornaments are widespread across vast expanses of Eurasia prior to the Aurignacian
is in any case the inescapable conclusion that now must be drawn from the southeast Turkey
and Lebanese evidence reported by Kuhn (this volume) and Stiner (this volume), and by the
data from the lowermost cultural levels of Kostenki 14 (Markina gora) reported by Sinitsyn
(this volume). We do not know the anatomical affinities of the people who successfully colonized northern Russia before ca.36 kyr BP and who, according to Svendsen et al. (this volume), had already reached the Arctic Circle at about the same time. Sinitsyn suggests they
were anatomically modern, a view that is also accepted by Chabai (this volume), who further
illustrates the complex cultural picture that existed in eastern Europe throughout this criti-
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cal time period, and provides evidence that Neandertals were part of that picture until quite
late, at least in the south. One must bear in mind, however, that Sinitsyn’s suggestion is based
on a single tooth, which is probably not sufficient to warrant the diagnosis.

Does the Aurignacian have an origin?
The data strongly suggest that the transformation of the archeological record of Eurasia in the period between ca.45 and ca.30 kyr BP, of which the appearance of ornaments is
but the most visually striking aspect, is strongly correlated with a “go North” push. This push
must have been the consequence of a demographic build-up made possible by the cultural
and technological innovations developed by both Neandertals and moderns in the preceding
period, once, after ca.60 kyr BP, the world started to come out of the adverse climatic conditions prevailing during OIS 4. It is now clear, however, that the patterns of material culture
that most archeologists recognize as “the” Aurignacian are found only in the later half of that
period, after ca.36.5 kyr BP. Therefore, the explanation of that transformation and the explanation of the Aurignacian must be taken as two different, albeit related problems.
The widespread geographic distribution of such idiosyncratic items as split-based
bone points strongly suggests, contra Straus (this volume), that “the” Aurignacian is indeed
more than simply a convenient short-hand for “the time of the transition”. Given the pattern of the physical anthropological record, it is quite possible, as discussed above, that the
phenomenon is related to the spread of modern humans into Europe. Such a correlation
would be strengthened if it could be shown that both processes had the same point of origin, which, given the physical anthropological evidence, would have to be somewhere in the
Near East. Unfortunately, as we will argue below, the whole issue of Aurignacian origins is,
in scientific terms, meaningless, and cannot be brought to bear on the issue of the emergence of modern humans in Europe.
Otte and Kozĺowski (this volume) contend that the Bachokirian, or Pre-Aurignacian,
as represented in levels 4/B-4/C of Temnata (dated to ca.38-39 kyr BP) and contemporary
levels 11/IV-11/III of Bacho Kiro, is an early, incipient form of the Aurignacian. According
to these authors, at Temnata, “typical carinated endscrapers start to appear in level 4/A, but
in levels 4/B and 4/C there are already nosed scrapers (Fig. 1)”. Such a presence would substantiate their argument about a gradual increase in the frequency of Aurignacian types
from the bottom to the top of these sequences, but inspection of their Fig. 1 suggests otherwise. Carinated and thick-nosed items are indeed found in level 4/A of Temnata, but not
before (at least, not in the illustrations supplied). This is also the case with the levels of
Bacho Kiro (Kozĺowski, 1982) that are earlier than ca.35 kyr BP, as we had already pointed
out in our 1999 review of the evidence from these sites. Therefore, we maintain our opinion that the Aurignacian appears in the Balkans at about the same time as everywhere else
in its central and western European range.
Otte and Kozĺowski also believe that Aurignacian-like assemblages exist in the Altai which
could be even earlier than the Bachokirian. They suggest that this part of central Asia, and especially neighboring Afghanistan, might correspond to the region of origin of the technocomplex,
which would have spread from there into the Near East and then Europe. During the process
it would have become more and more “Aurignacian-like”, to the point that its “Aurignacianness” is best recognized at the westernmost end of the range, not at the point of origin.
There are two problems with this view, one empirical, the other logical. The first is that
there are no dates for this putative Altai Aurignacian earlier than those available for Europe
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and the Near East. The second is that no criteria are supplied for the recognition of the “Aurignacian-ness” of lithic assemblages in the absence of diagnostic Aurignacian items. In some
passages of their contribution, Otte and Kozĺowski seem to suggest a view of “becoming
Aurignacian” that mistakes the processes of cultural change for those of biological evolution: initially, thick blanks are shaped by lamellar retouch and, over the millennia, these
kinds of artifacts gradually evolve into true carinated scrapers-cores for the production of
bladelets. However, the morphology of stone artifacts (be it intended or accidental), is
imposed from the outside as a result of the manipulation of raw materials by people who
are themselves, not the stones they knap, the subject of natural selection and evolutionary
change. Carinated reduction schemes, therefore, do or do not exist, and a reduction scheme
either is or is not carinated technology; there can be no such thing as a reduction scheme
that is 25%-, 50%- or 75%-carinated technology. Put another way, there can be frequency
shifts in the extent to which carinated reduction schemes are used, but not in the extent to
which a specific reduction scheme is or is not carinated technology.
It is clear that a production system has to be invented and ameliorated, but anyone
familiar with stone tools will realize that the amount of time involved in the process must
be in the order of magnitude of the minutes, the days, or, at most, the weeks that an experienced knapper would need to perfect the technology, not the centuries or the millennia of
duration of Otte and Kozĺowski’s process of “constitution of the Aurignacian”. Moreover,
these authors operate under the concept that the widespread geographical range of this technocomplex is an artifact of diffusion, not of convergence resulting from independent invention. In that case, gradualism in the distribution of carinated technologies would be expected
in terms of the horizontal dimension of the process (i.e., in how fast was the neighbor-toneighbor transfer of the know-how), not in terms of its vertical dimension (i.e., in how long
it took for the Aurignacian to become Aurignacian).
If one works under these assumptions, then the whole problem of the origins of the
Aurignacian is not a problem at all, simply because, given the lack of resolution of our time
scales, it cannot be resolved. As the controversy on the significance of the series of radiocarbon dates for the Geissenklösterle illustrates so well, we can at best work with units of time
whose length is in the range of one to five millennia. In contrast, the amount of time required
for an individual to invent a system that works and for him, his fellow band-members and
the rest of their relations to test it, to ameliorate it, and to spread it, is, at most, in the order
of magnitude of a few generations. In the same amount of time, a technological innovation,
because it is advantageous or simply because it is fashionable, can spread over the open
exchange networks of hunter-gatherers across thousands of kilometers, as far as the network
extends or as far as people stop finding it advantageous or fashionable. The extension covered by the diffusion process may be delimited by the fact that different environments (and,
hence, different adaptations) are reached, by the fact that the innovation in question somehow does not fit the cultural system in place from a certain point onwards, or because some
cultural, biological or physical geographical barrier forms an insurmountable obstacle, and
hence, limit, to the process. Once the obstacle disappears, the innovation can extend into
those regions, and if the obstacle lasted for a sufficient amount of time, its existence may be
identifiable archeologically as a lag in the pattern of radiocarbon dates; this is, for instance,
the underlying mechanics of the “Ebro frontier” model (Zilhão, 1993, 1997, 2000).
In such a theoretical context, it comes as no surprise that the Aurignacian appears in the
archeological record all of a sudden and with no clearly identifiable predecessors (i.e., with
no identifiable “origins”). The same thing happens with all other technocomplexes of the early
Upper Paleolithic, the Solutrean being a good case in point. As extensively argued by one of
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us (Zilhão, 1997), the scientific interest of the Solutrean (or, by the same token, of the Aurignacian) is not where exactly it originated but that, once it originated, wherever that was, it
spread through an extensive geographical range in a way that, with available time scales,
appears “instantaneous” to our eyes. Rather than a “problem”, this fact is instead a major
source of information on the demographic and social properties of the human occupation network in place during that specific time interval and in that specific geographical range. We
believe that mining such information is what should drive archeological research on the Aurignacian and the Transitional complexes in the first place, not the search for origins.

Conclusion
A further implication of the above is that the scope of origins-oriented research is by
logical necessity crippled by the paradox that the more we will learn about the details of a
given regional archeological record, the more we will be forced to reject that such a region
contains the putative ancestor we are seeking to establish. That is why, if we follow the intellectual history of the discipline, whenever an origins issue is raised in a context where adequate chronometric frameworks are lacking, the most common trend is to look for the
answer elsewhere; innovations are assumed to come from the outside and, most importantly, given the logic of the argument, from some place where the relevant archeological
record is non-existent or poorly known. In the first half of the last century, from an Aquitanian perspective, the origin of the Aurignacian was sought in southeastern France, whence
the search then moved on to the Near East, the Balkans, Anatolia and central Asia, farther
and farther away, as our knowledge of the different regions increased.
This mechanism has turned out to be advantageous for the discipline, in that it has led
archeologists to explore the riches of new places, and so this kind of “Red Queen race” (Carroll, 1872; Ridley, 1993) has continued unabated. In the case of the Aurignacian, however,
there seems to be good reason to believe that the race has finally come to an end. Now that
its origin is placed in Afghanistan, there is little chance that, in the foreseeable future, a local
investigation of the hypothesis will force the search into even more remote places. Since
accepting an Afghan solution for the conundrum of Aurignacian origins has the undeniable
heuristic advantage of allowing research efforts to concentrate in what should be the interesting questions, we propose that the discipline should settle for it... and concentrate on what,
based on the different papers brought together in this volume, would seem to be the top priorities for future research: achieving a better understanding of the Transitional complexes and
the instances of late Middle Paleolithic survival, as well as establishing a precise and widely
accepted calibration curve for radiocarbon dates in the critical time range of ca.30-45 kyr BP.
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1

Otte and Kozĺowski (this volume) write: “The question that has caused most of the debate, and that has been the primary motif of the “nouvelle bataille aurignacienne (we do not dare to say the ‘last bataille aurignacienne’ – the phrase that Zilhão and d’Errico used, 1999, p. 57)”.
The implication seems to be that we went too far in presuming to have solved the issue with our 1999 paper. In fact, Otte and Kozĺowski
omit the question mark which, in the text they cite, is placed at the end of their quote. That subtitle in no way conveyed the meaning they
imply, as is further revealed by the French version of our review, published in L’Anthropologie under the title of “La nouvelle bataille aurignacienne” (Zilhão and d’Errico, 2000). In fact, therefore, it turns out that the expression they prefer is originally our own too.
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