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Abstract In an attempt to introduce concerns with social identities into the discussion
and understanding of the making of what we call Paleolithic art, this article considers
issues of gender, skill, apprenticeship, and tradition. We note that, as in every period of
history, Paleolithic art can be seen as embedded in the society that studies it. Over the
last 20 years, the research attention given to women in Paleolithic societies has grown
considerably, leading us to ask what could have been the roles of women in Paleolithic
art. On what criteria could we base a determination of those roles or of other social
identities that were likely part of the making and viewing of Paleolithic art?
Thanks to our microscopic analysis of engravings, it is possible to identify the skill
level and expertise of the artists and thus to address the question of apprenticeship and
how these techniques were transmitted. We observe many similarities that allow us to
group together various works of art, sometimes from very distant sites, which indicate a
movement of ideas, objects, and people. Are we talking about Bimitation^? How can
we define an Binvention^ within a social context strongly bound by traditions?
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Introduction
What we have called art in the Upper Paleolithic in Europe covers a period of over 30
millennia. We know and have inventoried many images, preserved on cave walls,
blocks of stones or bone fragments and objects. With more than 100 years of research,
stylistic and technical analyses as well as modern dating techniques have enabled us to
generate a chronological time frame, to infer changes in thematic representations or
technical know-how, whatever the objects, sites, or periods in question, and hence to
elaborate new hypotheses concerning various practices, choices, and perhaps meanings.
Most of the time, research is conducted at a general level, that of a presumed cultural
group such as one of the techno-chronological Bcultures^ (e.g., Lower Magdalenian). It
is more difficult to consider Paleolithic art on a more individual level, that is, on the
level of the Bartist(s)^ or the maker(s), as the social contexts, the rules, and the habits
that define the place and status of individual makers are not directly accessible to us.
This leaves us primarily with the actual works themselves. However, in combination
with available contextual information, the in-depth and more forensic study of these
materials, forms, and images offers a vast field of possible research.
As for every period in history, the Paleolithic arts can be taken as material manifestations produced by social and cultural motivations and practices. We are interested
here in trying to trace three inter-related dimensions of the cultural production of the
corpus of BPaleolithic art^: (1) Can we approach the role of gender or at least of the
variety of potential artists; (2) is there evidence for apprenticeship in the actual learning,
making, and transmission of identifiable practices, and thus (3) can we make inferences
about such key phenomena as tradition, invention, and imitation? In the macroscale
interpretations (such as the art having functioned as hunting magic) that have dominated the study and interpretation of Paleolithic art, these potential more microscale
dimensions of practice—and subsequent insights into how we might better come to
understand this ever-enchanting (after Gell 1998) phenomenon—may well provide a
more nuanced, rather than monolithic framework for further interpretations.
For example, over the last 20 years, there has been original attention given to the
roles and activities of women in Paleolithic societies (e.g., Conkey 1991, 1997; Soffer
et al. 2000; Cohen 2003, 2005; Owen 2005; Adovasio et al. 2007) What was or could
have been the role of women in Paleolithic art? What criteria would we use to infer
such roles? In relation to our second dimension of inquiry, it is thanks to the microscopic analysis of engravings that we can identify the skill level and expertise of some
artists, to address the question of apprenticeship and how these techniques were
transmitted. What with the widespread geographic distribution over many millennia
where this art developed, we can today observe many similarities that enable us to
connect various works, some of which are found in sites quite distant from each other,
indicating that there must have been a movement of ideas, objects, and/or people. Are
we talking about imitation or a common source of inspiration? How can we identify
and define an Binvention^ or even innovation, especially in terms of Bform,^ within a
social context that appears to be strongly bound by traditions?
These are some of the questions and issues that we will address. Our goal is to bring
together empirical research and theoretically informed working assumptions in order to
try to humanize or Bpeople^ our accounts of a distant past. This distant Paleolithic past
has loomed large in our contemporary modern narratives of human antiquity, of
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progress, and of materiality. As far as Paleolithic art has been concerned, this has
primarily been a world of anonymous—but presumedly male (e.g., Russell 1991;
Conkey 1997; Van Gelder and Sharpe 2009)—artists. We suggest that our work here
is an attempt to look for a kind of intersection of social roles in the sense that such
aspects as the social personae and social identities of the image-makers may well have
been created and sustained by relative skill or talent (in the eyes of Paleolithic peoples)
that, in turn, may have together influenced the larger processes of invention, imitation,
and tradition. Although we are not yet able to make precise the interconnections of
these different dimensions of social identity, we nonetheless explore here how such
dimensions might have existed and contribute to a new way of thinking about the art,
one that is more rooted in social practices than in the grand schemes of art as hunting
magic, as a structuralist grammar, as part of shamanic society or as an aesthetic
sensibility. These latter formulations have been the primary guiding interpretations
for well over a century of research in Paleolithic art (see e.g., Conkey 1987; White
2003; Moro Abadía and González-Morales 2008).
While we have rather boldly suggested that we are pursuing insights into the
identities of those who engaged in the production of what we call BPaleolithic art,^
we will clarify what we mean here by Bidentity.^ This is a longstanding and ever
evolving dimension of research in archaeology (e.g., Shennan 1989 and see DîazAndreu and Lucy 2005 for one historical overview). Much ink has been—and continues to be—spilled over what is meant by identity, how identities are crafted,
embodied, and entered into social life, as well as if archaeologists are able—and if
so, how—to infer identity, Bidentity formation,^ or how the processes related to the
playing out of identities are to be part of archaeological interpretations. Does the search
for identity also mean that we are able—or can expect to—identify individuals or even
Banalytical individuals^ (Redman 1977; Foulds 2010)? With the Bmaking^ of objects
or even of Paleolithic images, it may be possible in some instances to identify an
Bindividual hand^ (e.g., Appelaniz 1984). While this is not our attempt, we do suggest
in our discussion of different skill levels that the forensic readings of engraving (in our
case) can differentiate among likely artists or makers: those who had experience and
had learned how to accomplish certain results and those who were still learning,
experimenting, and/or not very skillful. As we hope to show, we can move toward
identifying the makers of some Paleolithic images/objects by identifying and delineating patterns that likely were produced at the level of the individual—an engraver’s
hand, a child’s footprint. But given the many millennia over which these images and
objects of Paleolithic art were produced and the large sample size, this paper is not
aimed toward the systematic identification of specific individuals. Rather, we address
some of the dimensions of those social actors who were involved in the production of
these Paleolithic arts—aspects that archaeologists consider in their research into past
identities, such as age or sex or even a kind of social group (e.g., experts, learners,
others). Despite the caution that is often leveled at those of us working in deep time
about such Belusive^ features as identity, provocative attempts at probing how identity
was constituted and expressed have provided insightful analyses in longer treatises than
we aim for here (e.g., Gamble 2007).
In fact, we are less ambitious in that our interest is really more along the lines of
Bzooming in^ on the production, the making, of the Paleolithic arts than on considering
how such making was part of identity—formation in Paleolithic societies. Our aim is—
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to paraphrase Gamble (1999:1–31: see also Gamble and Gittens 2004), who earlier
suggested that we Bpull aside the Paleolithic curtain^ to let in the social dimension—to
pull aside the interpretive curtain of Paleolithic art, so-to-speak, as most Paleolithic art
has been interpreted at a grand, inclusive (perhaps smothering?) scale. To pull it aside
would be to zoom in, to explore who might have been those making and producing it
and what are the implications for understanding it as a process, as a material production
by varying individuals and perhaps social groups. That is, for us, identity here is taken
as a way to inquire at a more microscale and as a way to insert possibilities about social
personae and social actors into what have primarily been rather Bgrand narratives^ of
interpretation, such as hunting magic or shamanism.
And What if the Artist Were a Woman? The Challenges of Engendering
This is perhaps the most difficult of our three dimensions of social identity that we wish
to pursue. As in other areas of knowledge, reflections on art in prehistoric Europe have
been put forth in the context of the current themes and subjects within the society in
which researchers live (Moro Abadía and González-Morales 2008). To inquire into
possible genders of the Paleolithic artists is a topic that has recently become of interest.
On one hand, the roles of women and of gendered lives in the twentieth and now the
twenty-first century society have been undeniably of considerable discussion in contemporary societies. On the other hand, even archaeologists have been engaged with
issues about Bengendering^ the human past (e.g., Bolger 2013, among many). From the
start, we readily admit that the very concept of Bgender^ has been in considerable
transition and is a much more complex phenomenon than merely identifying if a past
social actor were a male, a female, and/or Bthird^ (or more) gender(s).
But, such recognition that there were even women/females as social actors in the
past has not always been the case. In fact, the presentation of European prehistory (and
even worldwide prehistory) has primarily been one essentially peopled by men who
accomplished all the Bnobler^ duties of life: knapping flint, making weapons, hunting,
and art. By implication, the role of women was apparently restricted to procreation,
raising children, and the less prestigious subsistence activity of gathering. This is a view
about prehistoric social life that is still prevalent and propagated (e.g., Delluc 2012:22).
A specific and gendered division of labor according to sex is a transposition of a bipolar
organization of nineteenth and twentieth century society in the West (and see discussion
of Kuhn and Stiner 2006). It is also often based on an uncritical understanding of the
ethnographic reports that were all so often framed through these same dichotomous
assumptions. Cohen (2005:1) sums up how since Bthe remains collected by prehistorians do not allow us to assign with certainty, a given activity to a particular gender …
women were considered for a long time [to be] ‘archeologically invisible’.^ Men have
therefore been the dominant actors in prehistory, since there is no formal proof for
women as active agents (even if formal proof for men as Bthe^ actors cannot be
marshaled either). Other arguments against the contributions of women are of a
purported practical nature: Certain activities such as flint knapping or spear throwing
require a physical strength beyond that of which women are presumed capable (but see
Gero 1991; Weedman 2002; Weedman Arthur 2010). Similarly, hunting for large game
is dangerous and unsuitable for pregnant women or women accompanied by very
young children. This kind of argument, as has been much discussed over the past
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decades (e.g., Slocum 1975), derives from some problematic universal assumptions
about biologically based notions as well as on the assumption that big-game hunting is
the primary marker of life in prehistory (but see Owen 2005) or in arctic hunting
economies (but see Brumbach and Jarvenpa 1997; Jarvenpa and Brumbach 2006,
2009).
By invoking ethnological comparisons, other supposed justifications for an androcentric account of prehistory have been advocated. For example, there has been the
argument that, in most known twentieth century hunting societies, women may not
partake in blood-provoking activities (such as hunting) because of the taboo regarding
menstrual blood (Testart 1986). We could continue the list of such arguments based on
comparisons with current or recent societies that all tend to remove women of the
Upper Paleolithic from any major role in economic—and by extension—symbolic and
prestigious (to us today) activities. It was not until the 1980s—especially in the study of
the European Paleolithic—that Bthe invisible half of prehistoric humanity^ (to use
Cohen’s expression) gains a certain presence or at least that this Binvisibility^ is
recognized for what it usually is, namely Bthe result of a false notion of objectivity
and of the gender paradigms that archaeologists employ^ (Conkey and Spector 1984:6).
Most recently, Dyble et al. (2015)) have presented ethnographic data and agent-based
modeling to support the idea that, in fact, Bsex equality^ in residence choice among
hunter-gatherer societies was a crucial feature of human social organization.
In practice, what can be stated about the gendered dimensions of symbolic expressions, of what is commonly called Bart^? Or at least, what can be said about who the
image-makers might have been? Most of the objections raised above in relation to the
presumedly male prestigious hunting (physical strength, danger, child protection) are
not applicable here, and yet, the Paleolithic artist is still perceived as primarily male.
For example, one suggestion is that certain anatomical or ethological details of the
animals that predominate in European Paleolithic art could only have been noticed and
understood well enough (and hence drawn on the cave walls or objects) by hunters and
hence by men (Fig. 1). Yet, hunting is much more than the fatal thrust of a spear: It
involves observation and understanding of ethological habits and the location of
suitable game (often a contribution from those who are out on the landscape gathering
the basic resources, cf. Heinz 1978 and discussion in Conkey et al. 1984:13), as well as
the butchering and further processing of game, once taken. Indeed, the role of women
as the butchers and processors of animals yielding, if not requiring, detailed anatomical
knowledge has not been duly considered (but see, e.g., Jodry 1998). While some have
suggested other reasons for why the image-makers were mostly males (e.g., Guthrie
1984, 2005), it seems extremely difficult, on the basis of the images and forms alone, to
try to determine whether they are the result of a masculine or feminine culture or of a
masculine or feminine hand. On what objective criteria may we base such inferences?
Is there a Bfeminine way^ of drawing a line or applying color? And even if we were to
determine such a correlation today, how can we be sure that this would apply to 12 or
30,000-year-old images or forms?
However, among the themes that are represented in Paleolithic art, there are, in
addition to the animals and geometric signs, the imprints of hands. These were made
either by applying color directly onto a surface (Fig. 2) or by creating the outline of the
hand by projecting color onto a hand pressed against the rock. When it is well
preserved, such an image can be a quite precise reproduction of the maker’s hand.
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Fig. 1 Was Paleolithic art exclusively created by hunters and thus by men? (© pictures G. Tosello et E.
Bayard in Figuier (1876))

Over the last 60 years, several attempts have been made to analyze these prints from a
biological anthropological point of view by evaluating the width of the palm and the
Bdelicate^ or Brobust^ nature of the fingers in order to infer a sex of the maker, based on
statistical results that have suggested that women generally have slimmer hands than
men. Thus, in the famous Chauvet Cave (Ardèche, France), a panel of 48 prints Bof
small sizes^ has been attributed to Bthe hand of a woman or adolescent^ (Baffier and
Feruglio 1998:2) (Fig. 3). Another panel of 92 handprints (the highest of which are
2.30 m from the floor level) is attributed to a man of a height of around1.80 m.
Recently, Snow identified the majority of handprints in the caves of Gargas and Pech
Merle (in France), Castillo and Maltravieso (in Spain) as being made by females, at first
(Snow 2006) comparing them to scanned images of the hands of modern men and

Fig. 2 Handprint and hand stencil: both types of hands painted in the European Paleolithic art (Chauvet Cave.
© Photos C. Fritz/MCC)
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Fig. 3 Some hand stencils or handprints may be attributed to short-sized or slight persons who could have
been women (Chauvet Cave. © Photo C. Fritz/MCC)

women. According to his first and preliminary report, he suggested that the number of
women making marks of symbolic import (at least the handprints) could be much
higher than previously thought (Snow 2006). More recently, Snow (2013) has followed
up his preliminary study in several ways. First, he increased his sample size to 32
handprints from Paleolithic cave sites, having selected only those that had the most
robust images for measurement purposes. His analytical results suggest that 75 % of
these hands were those of females. He notes the surprise that there is less overlap in
digit ratios (the methodology based on the work of Manning, described below) between
the male and female hands, suggesting a stronger pattern of sexual dimorphism in hand
anatomy in the Paleolithic. The article also challenges some of the earlier research (e.g.,
Guthrie 2005) that suggested that the Bsmaller^ handprints were those of adolescent
males. Further, Snow emphasizes that universal assumptions must be tailored instead to
local reference populations, although, for the Paleolithic hand images, we would find
his interpretation more robust were he have also drawn upon a sample of Basques as a
reference population (Snow 2013:749).
The new method that has been developed purportedly to allow a probabilistic
attribution of biological sex is based on the work of the biologist J.T. Manning (e.g.,
Manning 2002). Manning has defined a digit ratio between the index finger and the ring
finger that provides a key, he argues, to identifying the sex of any individual. During
the first months of fetal life, different hormones seem to influence directly the development of these two fingers—estrogen for the growth of the index finger and testosterone in the case of the ring finger (Manning et al. 1998). A European male would
seem to have a shorter index finger (average ratio 0.96), whereas a European female
would have index and ring fingers of equal length (ratio close to 1). Any ratio with a
figure between 0.96 and 1 then yields an indeterminate result (Fig. 4).
The Snow analysis, based on the Manning ratio, is not without its limitations and
challenges, even with the most recently published details where, among other new
aspects, he does draw on comparative baseline populations. Furthermore, while it
allows us to infer a much more visible presence of Bthe female hand,^ it certainly does
not straightforwardly lead to the identification of gender if we take gender to refer to a
variety of social and cultural constructs and performative roles, which do not necessarily fall neatly, if at all, into the bipolar categories assumed in the contemporary world

Fritz et al.

Fig. 4 Two cases of application of the Manning ratio (a Cave of Castillo: © Photo C. Fritz. b Chauvet Cave.
© Photo C. Fritz/MCC)

(including by Snow 2013: 747) that are, however, no longer tenable. Nonetheless,
given the striking invisibility, if not denial, of women as responsible for making cave
art images, the very presence of females in the caves where images as well as
handprints are found minimally Bmakes visible^ Paleolithic women. This same
Bvisibility^ of both females and children has been presented as well in a series of
publications by Sharpe and Van Gelder (e.g., Sharpe and Van Gelder 2004, 2006a, b, c;
Van Gelder and Sharpe 2009) that analyze the finger flutings on soft clay primarily in
the cave of Rouffignac (Dordogne, France). They too draw on the recent work by
Manning and others (see below) as important to their methodology (see Sharpe and Van
Gelder 2006a for the best description of their methodology).
It is of course tempting for prehistorians to try and determine the sex of the
handprints in caves by measuring this well-known ratio, especially in the hopes that
this might allow further hypotheses about gender and gendered practices without
assuming the conflation of biological sex with gender, which is all too common. In
2005, J.-M. Chazine used this method to study the prints on the walls of Gua Masri II,
in Borneo (Chazine and Noury 2006; Lamotte 2006). Thanks to a software developed
by the archaeologist and computer specialist Arnaud Noury, two distinct and wellorganized groups of hands could be identified: one male and one female, which could
indicate that both sexes were producing the handprints there. It would be interesting to
see if there were further patterns of differentiation in the making of handprints that
might suggest a hypothesis about male and female roles in this instance of imagemaking. While these methods are strongly suggestive, they have real limitations.
Whereas the biologist works on populations, the archaeologist has only a few prints
to work with and no real hands, in the sense that we have strikingly few skeletal
remains that could provide an anatomically based reference, especially at the level of a
population. Depending on the forms and volumes of the walls and the projection angle
of the pigments, the final outline of the hand may be deformed in relation to the original
hand; notably its fingers may be lengthened. For us, the import of the identification that
there may well have been females enacting images in caves, even if, at this point, we
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are talking about the handprints, is that we can begin to envision a much more diverse
group of image-makers than past accounts and illustrations have Btold^ us.
Other types of prints appear in caves that allow for a physical analysis of these
individuals, namely bare footprints (Fig. 5). In France, about ten caves still possess
these fragile clues, like in the Tuc d’Audoubert (Ariège) where we had the opportunity
of carrying out an in-depth study (Bégouën et al. 2009). In this cave, at the end of the
geological network that lies above an underground river, 650 m from the entrance,
statues of bison were modeled from clay collected on the site in the center of a small
room approximately 16,000 years ago (cal BP). There are no footprints directly around
the statues, but there are over 300 prints along the 250 m leading toward them, along
with other markings, displaced objects, and broken or abandoned cave bear bones.
Many footprints are incomplete, but the most complete ones are small (estimated at
around 22 cm on average). The size of these footprints once prompted one specialist in
biological anthropology to conclude that they were those of adolescents (Vallois 1928).
We could just as easily note that 22 cm corresponds to a 36/37 European shoe size
(which is the shoe size of both female authors of this article!). In the Tuc d’Audoubert
cave, attributing these footprints to women is relevant in conjunction with a series of
convergent facts noted in this cave that allow us to infer that these prints and signs of
activity along the cave galleries (including the drawings and clay statues) were those of
just a small group of individuals in the course of a single journey (Bégouën et al. 2009).
In other words, it is likely that the bison sculptors numbered one or more women
among them (Fig. 6) (Tosello 2011).
Judging from these examples, it appears that a sex or perhaps even some sort of
social attributes of the artist can sometimes be suggested—or at least, not ruled out—
from anatomical comparisons based on visual observations, especially when combined

Fig. 5 Many footprints preserved on the ground of decorated caves may be attributed to slight and short-sized
persons who could have been women (Cave of Tuc d’Audoubert. © Photo R. Bégouën. Tracing C. Fritz/G.
Tosello in Bégouën et al. (2009))

Fritz et al.

Fig. 6 The clay bison (Cave of Tuc d’Audoubert. © Photo R. Bégouën)

with data derived from the archaeological context. However, these conclusions must
always be treated with caution as they may be subject to bias from the values of the
researchers, even if we are reflexive about them. The method based on the Manning
ratio allows for as tantalizing a methodology yet available for hypotheses about the sex
of the maker’s hand, but it stills needs further validation, particularly through experimentation and comparisons with larger populations. Furthermore, even if we accept the
results of the study on hands and feet, the presence of women in Paleolithic art making
can sometimes be confounded with that of adolescents or even children. In fact, there is
undeniable support for the presence of children in caves, for example, at the Tuc
d’Audoubert, there are the footprints of a 3 or 4-year-old child found 600 m from the
entrance, just before entering the chamber with the clay bison. Given the difficulty
involved in making that journey, it is unlikely that this child would have travelled so far
without help from accompanying adults. The child’s presence was part of the entire
group’s journey to make those bison statues, some 50 m away. Despite his or her young
age, we may imagine that the child had a role to play, even if simply observing, getting
used to gestures, an atmosphere, and/or being a witness to a Britual^ that he or she
would one day have to participate in or reproduce (Fig. 7).
Master or Apprentice? The Challenge of Understanding the Processes
of BMaking^
The question of the training of children in different aspects of everyday life was for a
long time completely overlooked in the study of prehistory (e.g., Baxter 2005, 2006).
For the Paleolithic, this is, in part, due to fact that the general theoretical level of
research on Paleolithic societies did not take such social considerations into account
(Gamble 1999:1–31). Occasionally, an author on prehistoric art would make a stylistic
and technical distinction between a good quality drawing attributed to a master and a
less elaborate one done by an apprentice. In the early years of research on Paleolthic art,
there were suggestions about Bcenters where drawing was studied, where one could
carve not simply on instruments but also practice, understand the shapes of animals^
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Fig. 7 Were the statues of clay modeled by women? (© Illustration G. Tosello)

(Cartailhac and Breuil 1907: 27). This hypothesis was later developed into the idea of
an art school: Bin this case, one could imagine an attempt at making a copy next to the
work of the master: it is the copybook^ (Capitan and Bouyssonie 1924: 39).
However, such early commentaries were mainly value judgments that have not, over
the past century, yielded much objective and empirical support. The notion of apprenticeship, especially in Paleolithic life, has been more rigorously studied in relation to
lithic technology beginning in the early 1980s, notably with the pioneering work of
Nicole Pigeot in the Paris Basin of France on the Magdalenian (Upper Paleolithic) site
of Etiolles (Pigeot 1987). Inspired by this work, we have tried to use a similar
methodology for the analysis of portable art images on bones that also date to the
Magdalenian period (16,000–14,000 cal BP (Fritz 1999a; 1999b). As a simple definition, the concept of apprenticeship is to bring together a person with experience or
expertise that will pass on his or her knowledge to another whom we call an apprentice
(although a wider literature exists on this practice in ethnographic settings, see Lave
and Wenger 1991; see also Dobres and Hoffman 1994; Dobres 1995, 2000). Today, we
only have the archaeological objects themselves as a basis for suggesting the criteria
that may have been used to define "poor" from "good" craftsmanship among the
prehistoric engravers (Fig. 8). And, of course, whether these particular values can
unproblematically be applied to a technique or achieved image is questionable. But,
one can probe the nature of the craftsmanship, and it is toward that end that we have
tried to observe with great precision (using an SEM microscope) the structures and
mechanical properties of the various materials, namely of bones and flint tools.
Afterwards, we followed two approaches: Firstly, a technological study of the engraved
lines in order to recreate the movements and sequence according to which they were
made, and secondly, a graphic analysis of the finished figure obtained by the engraver
(Fritz 1999a: 37, Fig. 17).
Our experiments show that the movement of the tool on the surface of the bone is
determined by the strict control of three angles: the tool angle when it first hits the bone,
the front-working angle, and the side-working angle. All these angles must be around
45°. If not, errors can be seen on the bottom and the edges of the groove (e.g., scratches,
side markings, irregular lines). The skill and hence the technical know-how of the
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Fig. 8 The work of an awkward engraver or an apprentice (a 1–4: an aurochs head from the cave of La
Vache) compared with the work of a skilled artist (b 5–8: a reindeer head from the Abri Morin). The
techniques of both artists are better perceived thanks to scanning electron microscopy (SEM), 2 and 6: note
the outline of the forehead; 3 and 7: in the treatment of the eye and the coat; 4 and 8: with the curves of the
horns of the aurochs and the muzzle of the reindeer (© SEM Microphotographics by C. Fritz)

engraver may be inferred by the frequency with which these mistakes were made.
Nevertheless, we must also consider their location, their dimensions, the shape of the
graphic field (circular, convex, concave), and the fibrous structure of bone, in general.
Magdalenian engravers generally placed their figures in the direction of these fibers as
the tool was then guided in its movements. When operating a cut that was perpendicular to these bone fibers, the material offered higher resistance; the engraver then had to
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exert more pressure and controlling the tool became far less predictable for an inexperienced technician. Very often, these difficulties can be observed in the curved lines.
With the help of a technical study, the stylistic analysis of the drawing is particularly
revealing: framing, figure proportions, and line regularity. All these clues help to
support our first impressions regarding the relative skill of the maker based on the
engraving techniques.
Many examples have the microscopic technical characteristics that we could expect
from the work of a beginner: superficial engravings, bad tool angles, poor appreciation
of the resistance of the bone itself, slips of the tool, clumsy framing, and/or average
drawings (Fig. 9). Furthermore, for some of them, the bones or the raw material
supports themselves could be called Bsecond rate.^ They are rejects, like this piece of
shoulder blade showing the marks where a disc was cut out (Fig. 9 (1–3)). Another case
is somewhat different as there are more details, which suggests that the artist was more
skilled than those of the previous figures (Fig. 8a). Nevertheless, some mistakes
(scratches, skid marks) and the inability to make a curved line in a single movement
suggest to us that this artist was not so experienced. Overall, these objects seem to point
toward personalities at different levels of technical abilities. Some were beginning to
master these engraving techniques (Fig. 8a) but not the drawing skills; one of them had
fewer problems with drawing but needed to improve his or her engraving skills (Fig. 9
(5)). These works of various origins seem to indicate that the way in which the actual
graphic field was used was also part of the engraver’s skill level. As in the case of flint,
the experienced craftsmen had access to the best quality whereas the clumsy beginners
practiced on second-rate materials: uneven surfaces and carving rejects. The training of
young engravers went even further as the manner in which drawings that were
accomplished followed certain rules. Thanks to the study of the superposition of lines
using an SEM, our understanding of the sequence of movements shows that the order
in which the various elements were engraved was the same throughout the
Magdalenian period (Fritz 1999a: 151). Movements were from the front to the rear
of the animal being engraved: The head systematically came first, starting with the
horns or antlers, then the chest, the line of its back, the front legs, the stomach line, the
back legs, and finally its rear end and tail. Once the outline was complete, the engraver
made its internal attributes (fur, signs, eyes, nostrils) but always after the outline.
Geometric patterns were conceived and treated using a similar procedure as for the
animal images. Detailed microscopic analysis confirms this uniform mode of execution. From one site to another in a given area, the Magdalenians possessed a single
mental concept with very little significant variation over space and time. This observation is particularly of interest in contrast with the following period, the Azilian
(13,000 cal BP), which is considered to be at the end of the Ice Age and associated
Bcultures.^ On the Azilian engraved bones that we studied with the same methods, we
noticed a discontinuity in such movements and the absence of such stylistic rules. This
is suggestive that deep changes occurred that were parallel to other thematic and
graphic modifications, visible on what are known as the Azilian objects (D’Errico
1994; Barbaza et al. 1999). We could make the case that this shift between the two
periods is rooted in a new cultural setting, in changing parameters for the making of
engraved objects, and in a different community of practices.
A technique can be defined as a certain theoretical knowledge that is applied through
the use of models (Seris 1994). A technique must therefore have a set of norms that are
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Fig. 9 Magdalenian engravings on bone considered to have been the works of Bapprentices^ or of inexperienced engravers: 1 an animal from the cave of Mas d’Azil engraved on a fragment of a shoulder blade, 2 the
placement of the bone disc cut before the engraving, 3 the location of the engraved fragment on a reindeer
shoulder blade (© photo and drawings C. Fritz), 4 the horse engraved on a diaphysis fragment from the Abri
Morin (© drawing P. Laurent in Deffarge, et al. (1975)), 5 the horse engraved on a rib fragment from the cave
of La Vache (© photo and drawing after C. Fritz (1999a))

cultural and stylistic and also a set of physical and mechanical norms that reflect the
constraints inherent in the materials used. Furthermore, mastering a technique implies a
form of acquisition by Bshowing, imitation, practice^ (Seris 1994:71). We may well
consider that the technique of engraving on bones or other materials is not inborn but
has to be acquired. If we accept the function of the Bartistic object^ in Bprimitive
societies^ (Lévi-Strauss in Charbonnier 1961) as well as a technical approach to the
processes involved, we can artificially divide the various steps of apprenticeship. On
one hand, there is acquisition of technical know-how and on the other hand, the
transmission of the social codes governing this artistic production. If we follow this
line of thought, we can imagine that portable art (and probably art in general) was
codified and strictly controlled by a social group during the Magdalenian. As a
consequence, we can also imagine at least some sort of specialization of the individuals
in charge of this production in order to guarantee the proper transmission of the social
codes that regulated these art forms. Based on this hypothesis, how may we envisage
this specialization and this transmission of both codes and skills?
The idea of apprenticeship remains something of a mystery: Will we ever know how
it might have operated? If the training of the apprentice was both technical and
initiatory, we may envisage the idea of strong peer pressure to ensure that the transmission of such symbols would take place in accordance to established rules.
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Unfortunately, this aspect of Magdalenian society has left us with no obvious material
evidence. The apprentices may have practiced on perishable materials, such as wood or
the ground itself, which have now vanished. Did the young engravers have immediate
access to Bgood^ bone material or did they have to wait to reach a certain age? The role
of the skilled engraver and that of the beginner remains an open question. How were
they chosen? Were they next of kin or Bgifted^ adolescents? Did the skilled engravers
have a privileged position within the group or were they simply Bcraftsmen^ (or indeed,
craftswomen)? Whatever the case may be, we may suppose that they at least held a
certain cultural or even spiritual power linked to their role as keepers of the knowledge
of graphic codes and symbols.
Tradition, Imitation, and/or Invention? The Challenges of Interpretation
Paleolithic art, then, is an art of traditions, traditions transmitted from one generation to
the next. The artist could not express himself or herself Bfreely,^ as we would perhaps
put it, but worked within the parameters set by the social group. We would not say, for
example, that the artist was primarily working to express his or her ego but, rather, was
more of a guardian of ancestral knowledge that he or she would try to transmit
respectfully. That seems to be the likeliest scenario, as we do not have another highly
plausible way to explain how the details and graphic conventions could have remained
in place over centuries and even millennia in certain areas. One example might be the
case of the engraved Bmotif^ of a hind (female deer) with the Bscratched throat design^
that is typical of images made primarily in the Cantabrian region of Northern Spain.
The elegant (to us) manner in which the animal is represented, with a thin elongated
muzzle, one ear tilted forward and the other back, the throat covered with thin lines,
was made quite frequently in the years 18,000 to 16,000 cal BP, both on bones or
plaquettes and on cave walls. Sometimes referred to as a Bstereotype^ or an
Biconographic archetype,^ this hind has become an emblem of the culture of the
Lower Cantabrian Magdalenian. Such figures are not known outside this specific
region. However, in the Marsoulas cave, 400 km to the east in the central Pyrénées
of France, we find an engraved head of a hind that reminds us of the Cantabrian hind,
even though it is not completely similar. The ears are not pointed at a different angle,
the muzzle is wider but the throat is covered with long lines, but with deeper grooves
than on the Spanish hinds. Nevertheless, there is a distinct Bfamily likeness^ about the
figure (Fig. 10). It looks as if the engraver at Marsoulas tried to reproduce an Bexotic^
image, one that was seen elsewhere or described by another person, and adapted it to
his or her own style and technical expertise. It is merely a hypothesis, but one of
particular interest as there are other paintings and carvings in Marsoulas that point to a
Cantabrian influence. On the main panel, a large red bison (1.70 m long) engraved and
outlined in black, can be compared to certain bison on the Great Ceiling of Altamira in
Cantabria. The dimensions, the color, the use of engraving and paint, certain details
such as the black triangle at the base of its hump, all these elements connect the animal
figures within these two caves. Unlike the hind, we cannot talk about imitation. Indeed,
it would be more appropriate to talk about the same inspiration, the same techniques
even if the artist in Marsoulas did not have the talent of the apparent Bmasters^ of
Altamira. This is unlikely to be a mere coincidence, as there are only two such bison in
Marsoulas out of a total of 120 that we have catalogued there. These clues of a
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Fig. 10 Regional tradition in the art of the Magdalenian (ca. 18,000 to 16,000 cal BP): Hinds with the
Bscratched throat^ are known only on the north coast of Spain with the exception of a hind engraved in the
cave of Marsoulas 400 km westward (1: © tracing J. Fortea, 2: © tracing M. Almagro in Almagro Basch
(1976), 3: © tracing H. Breuil in Alcalde del Rio et al. (1912), 4: © tracing C. Fritz /G. Tosello)

Cantabrian influence (Fritz and Tosello 2004, 2005) cast a shadow over the idea of a
unique style in this one Pyrenean cave of Marsoulas and constitute an innovative
element as they introduce a little piece of the wider cultural world into an otherwise
local cultural manifestation.
Forty kilometers east of Marsoulas, in the cave of the Mas d’Azil, a spear thrower
was discovered, carved out of reindeer antler, showing a young female ibex on the end
with its head turned toward its back on which birds are resting (Fig. 11 (1)). Dated to
around 16,000 cal BP, this work is typical of a type of spear thrower that has been
found throughout the Pyrénées and in which the hooked end is carved with an animal
with its legs brought together on the same handle. At the Mas d’Azil, the artist decided
to choose a position for the animal that offered the best compromise between the theme
and the particular shape of the reindeer antler that he or she had selected. The only way
of including the head was by making it face backwards (unless the shape of the antler
itself suggested this position, typical of an ibex or goat). Whatever the case may be, this
clever solution was adopted by another artist—or was done again by the Mas d’Azil
artist—with a spear thrower found in the cave of Bédeilhac, 30 km from the Mas
d’Azil, but with some noteworthy changes (Fig. 11 (2)). The legs of the ibex were
folded and carved as a bas-relief, thereby saving the artist the complicated task of
having to detach them from the rest of the body. The birds were reduced to a symbolic
representation that would be incomprehensible without the example from the Mas
d’Azil to understand it. Another discovery made in the cave of La Garma in
Cantabria is even more remarkable in this inquiry into symbolic codes and manufacturing strategies (Arias et al. 1999). It is a flat bone, a rib, transformed into a so-called
dagger, for which the handle has been carved in the manner of the ibex with the turned
head (Fig. 11 (3)). The artist had a further problem to overcome: The initial model was
in three dimensions whereas the La Garma bone had the shape of a blade, two flat sides
separated by a thin edge (Fig. 12). Despite this major obstacle, the sculptor of La
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Fig. 11 Influence and imitation in the Magdalenian art (ca. 16,000 cal BP): The theme of the fawn turning its
head backward shows a wide geographical distribution although with considerable differences (1: © photo P.
Arias, 2: © photo SESTA, 3: © photo C. Fritz)

Garma carried out his or her project, using both sides and the edge to show the ibex.
The animal cannot be seen all at once: We have to turn the object around to see the
work in its entirety. Of course, we do not have any documentation to further support the
proposition that these three works follow our scenario for the existence of an agreed
upon code for making such objects. There is a great deal of missing information, most
notably a precise timescale that would enable us to fix these three pieces in time. What
we do know is that the artists behind these works belonged to/participated in the same
cultural group (in the archaeological sense of the word). It is quite conceivable that the
most spectacular work, the fawn of the Mas d’Azil (that combines both the greatest

Fig. 12 Cave of La Garma: a fawn engraved and carved in low relief on the handle of a dagger made on a
bone rib (ca. 16,000 cal BP) (© tracing P. Arias)
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technical challenges and the greatest technical skills), illustrates the initial concept. The
example that we find in Bédeilhac is suggestive of a desire to imitate that preserves the
essential lines of the original but does away with the more complicated part of its
execution. By using the Pyrenean theme as a source of inspiration, the artist who made
the bone Bdagger^ found in La Garma was able to transform it in order to adapt it to a
different kind of graphic field that might have been more familiar and hence gave it a
new use (Fig. 13). Assuming that the La Garma object was made on site or in the
Cantabrian region, the maker there appears to have used a distant concept to create a
new object. How can we explain these similarities or changes, observed at both
neighboring and more distant sites that seem to take place in the same time period?
Since the 1970s, many works have shown that the Paleolithic hunters of different
European regions were not isolated but belonged to a network of exchanges (among
others cf : Wobst 1976; Bahn 1982; Conkey 1990; Taborin 1992; Simonnet 1996;
Buisson et al. 1996; Alvarez Fernandez 2002; Sieveking 2003; Vanhaeren and d’Errico
2003; Corchón 2004; Fortea Pérez et al. 2004a, 2004b; Fritz and Tosello 2005; Fritz
et al. 2007; Sauvet et al. 2008; Bourrillon et al. 2012)). In fact, Gamble (2013) has
recently argued that (and why) such connections were crucial to the ability of humans
to be Beffective world settlers.^ He describes this as Bthe imaginative ability to Bgo
beyond^ and to create societies where people lived apart yet stayed in touch^, and we
can only imagine—and work to document—how the Paleolithic arts were both integral
to and the product of such processes. We do know that groups would meet, sometimes
at aggregation sites (Conkey 1980, 1984, 1992) such as Le Mas d’Azil or Altamira.
Such contacts, as attested by the widespread distribution of raw materials (including

Fig. 13 Influence and imitation in the Magdalenian art (ca. 16,000 cal BP): the fawn carved in three
dimensions on reindeer antler of Mas of Azil (1) might have been a model for the artist of La Garma (Cantabria),
who imitated the attitude of the animal (2) while adapting it to a flat bone. This choice demands the body to be
Bfolded^ in two parts (3 to 6). (1: © drawing Péquart in Pequart (1960–1963). 2 to 6: © drawings G. Tosello)
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flint) or objects, were necessary, minimally, for the genetic health and diversity of these
populations. These are important sites for a better understanding of information flow
and social networks among these populations (e.g., Whallon 2006; Whallon 2011).
During these encounters, some individuals would likely change clans or families,
taking with them their personal belongings, their unique techniques, and their knowhow, all perhaps not well known to the group welcoming the individuals. Perhaps an
artist would see or hear about an object, a theme, and a new technique and take that
information back to his or her people or even try to use it for himself or herself. In the
end, the archaeological consequence was the arrival of an element of renewal or of
something exotic, a little bit of innovation and yet without witnessing any fundamental
changes. These things seen elsewhere and then adapted or transposed seem to indicate a
very low level of innovation among Paleolithic artists, yet within a framework of
notable artistic accomplishment and production of a rich and varied material and visual
culture. What is striking is that in this world of Paleolithic art and material production
with many different recognizable Btypes^ of objects (e.g., contours decoupés, rondelles, baguettes demi-rondes, etc.), there was at the same time recognizable standardization for the making of such objects and images (e.g., Buisson et al. 1996).
There are a few telling examples. Thus, in the cave of Chauvet-Pont d’Arc, one of
the oldest known cave art sites, a group of bison is represented by four frontal views of
heads, all aligned vertically on a rocky edge on the angle of a panel (Clottes 2003:137–
142; Tosello and Fritz 2005:168–169). Each head is expressed by certain defining lines
and corresponds to a specific formula for simplification: two black dots for the eyes, a
mass for the hump surrounded by curved lines for the horns (Fig. 14). A little further
on, another bison head with the same diagrammatic representation is also set on a rocky
ledge, but just beyond it is a body seen sideways. In front of this fresco, the viewer has
the impression that the animal is both standing in front of and looking at the spectator
(Fig. 15). Such graphic compositions are exceptional among cave art; there are other
frontal views of heads (often bison) as well as an important group of decorated objects

Fig. 14 Invention in Aurignacian art (ca. 36,000 cal BP): a vertical frieze of bison heads in frontal view,
drawn on a ridge of the wall (Grotte Chauvet-Pont d’Arc) (© Photo and drawing C. Fritz/MCC)
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Fig. 15 Invention in Aurignacian art (ca. 36,000 cal BP): a bison with the head in frontal view and the body in
profile, drawn on a dihedron of the wall in the Salle du Fond (Chauvet-Pont d’Arc Cave. © Photo and drawing
C. Fritz/MCC)

from the Cantabrian Magdalenian with figures of ibex, as well as some unique pieces
such as the bone from El Valle cave with dorsal representations of deer (Barandiaran
1973). But nowhere else do we find such a daring innovation and ingenious layout as at
Chauvet-Pont d’Arc. Much more recently, around 14,000 cal BP, in the Périgord of
France, a horizontal or curved line appeared under the legs of certain animal figures
(Fig. 16). This detail appears to us as a small revolution: For the first time, the engravers

Fig. 16 Invention in Magdalenian art: the representation of a « ground line » under the hooves of animals
appears for the first time and simultaneously on engravings from two different regions: in the Périgord and in
Quercy (of France) ca. 14,000 cal BP (1, 2: © tracing and photo G. Tosello; 3: © tracing Ipiens et al. (2001))
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placed their subjects on the ground, thereby also defining what we might take as the
concept of a background. Indeed, for nearly 20,000 years, Paleolithic art produced
thousands of animals that seemed to evolve in an undefined graphic space. There are a
few figures that can be seen running or walking along cracks or plaquette edges, but in
the noted case, the artist conceived and then drew a ground line with no reference to a
natural element. On the blocks and plaquettes of the sites of Limeuil and La Madeleine,
this use of an explicit ground line appeared with only a couple of animals, with the
exception of a herd of five reindeer all walking on the same ground (Tosello 2003:125).
Another more spectacular example is found on the wall of the small cave of Lagrave
(Lot). There, the artists drew a herd of walking horses over a length of 1.37 m. In the
center, we observe only Bmanes in the form of overlapping lines and a multitude of
vertical lines depicting a cluster of legs^ (Ipiens et al. 2001:107). A line depicting the
ground was carved deeply and is clearly visible below the frieze (Fig. 16 (3)). On the
right, an entire horse was represented at a slightly larger scale than the others, as if it
had detached itself from the rest of the group and was closer to the viewer. The
indication of successive layers creates a graphic space that obeys the laws of perspective. These innovations were not a success; in fact, such lines for the ground and group
compositions are limited to the Périgord region: a local innovation? We add that they
occur very near the end of the period of Paleolithic art.

Conclusion
Given the vast geographic area covered and the considerable duration of this phenomenon in Europe, the Paleolithic artists undoubtedly had various destinies and roles. The
genders of the artists are, not surprisingly, difficult to define, essentially because of the
lack of objective criteria on which to base that distinction or to ascertain an attribution,
to say nothing of the complications and potential complexities of what gender means or
meant at those times and to those people. Yet, it is clear that for 150 years, every
generation has either tried to ignore or lessen the role of women by putting forward
arguments taken from historic or current societies. Comparisons with ethnographically
observed hunter-gatherers are indeed founded on a theoretical basis but have certain
limitations as well. Yet when considering the spiritual or ideological domain (and such
is the case for Paleolithic art), we must keep in mind that other types or forms of social
and cultural behavior may have existed; we cannot be limited or tyrannized by the
ethnographic information (Wobst 1978). Thus, if we consider that the role of the creator
or maker of images and symbols presupposes a certain ease with artistic skills, what we
today would call a Bgift,^ then we should entertain the possibility that a group would
not automatically block such a gift to develop in the interest of the community, even if
such a gift belonged to someone of varied social identities and perhaps especially if this
budding talent were noticed at an early age. Even though we should not necessarily
attribute to past societiesm a more developed sense of equality that exists in some of
today’s societies, there is little evidence that would exclude the idea that prehistoric
women played an important part in artistic creation. The techniques that could lead to
inferences regarding gender based on the biological anthropological analysis of hand
and foot prints are imperfect and limited, but these analyses inject into our own
presuppositions the possibility, if not the probability, that both men and women, as
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well as perhaps youths, were participants and practitioners of what we call Paleolithic
art. Our previous and predominant assumptions based on the Bcommon sense^ and
subjectivities of the twentieth and twenty-first centuries that it Bmust have been male
artists^ should be subject to the same rigorous inquiry as is expected for all of our
archaeological research. Here, we have offered some ideas and ways of reimagining the
artistic practices that could realistically have included varied social personae, including
those based on and derived from recognizable social roles and skills.
Research on the modes of transmission of artistic knowledge and practices suggests
that Paleolithic societies were notably conservative, which would seem logical considering that the graphic form of these images conveyed meanings. Thus, for those
meanings to endure, the codes (and all that they included) had to remain fairly constant.
This stability—a stability within a varied repertoire—ends along with the Ice Age when
other mental and presumably culturally meaningful patterns then emerge. The important role given to the respect of tradition had another logical consequence: Radical
inventions or innovations were rare and not widely diffused. We have the impression
that the power for individual invention certainly existed throughout all these groups but
that it was consistently held back, perhaps treated with circumspection by the community. The Bartist^ was kept under some constraints, and his/her imagination was
channeled: He or she could express something new seeing that, in most cases, it would
be of little potential consequence as it would then not be copied or diffused. There are
some exceptions, probably due to strong personalities or small groups who managed to
impose their views. A moderate and permanent renewal of art thus occurred by
borrowing, adapting, or imitating certain works that in some way appear as Bforeign.^
Such borrowing is identifiable in archaeological terms as the exchanges among these
groups were dense and frequent. Periods of relative isolation of such communities were
probably better suited to the emergence of stylistic inventions or new themes as these
groups and the individuals within them then had to rely on their own conceptual
resources. In terms of innovative ability, the Paleolithic artist would have been first
and foremost influenced by contacts outside his or her group. The artist’s personality
would have been more easily made manifest outside the norm-inducing influence
exercised by the cultural community as a whole.
In the end, we would be the first to note that we have not here empirically
demonstrated Bthe^ role(s) of the artists in Paleolithic society nor specified Bidentities^
in some positivist sense. Rather, we have begun to explore the ways in which we might
approach the social roles and practices that led to the corpus of Paleolithic art as we
know it today. Others have begun to do this for other kinds of material culture, such as
Weedman’s work (Weedman 2002; Weedman Arthur 2010) on the intersection of skill
levels, age, and gender among contemporary stone tool making in Ethiopia. We, too,
would hope to reframe some of the understandings of Paleolithic art in terms of the
effects of age, experience, and other social identifiers on the making and reproduction
of objects and images in the Upper Paleolithic of Europe. Given that so much of
Paleolithic art is apprehended in a macroscale framework and so often subordinated to a
global vision of western art-making practices, we hope here to have interjected some
lines of reasoning and emergent understandings of identity that might provide a
baseline for thinking about the intersection of such social features as skill levels,
gender, and the power of traditions that may well have lain behind what we have today
as the Paleolithic arts.
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