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ABSTRACT

Though many Paleolithic assemblages bear the name, the Tayacian has never been well defined. In fact, its rather
non-descript character is a large part of its definition and, while not technically the type site for the Tayacian, the
cave site of Fontéchevade with its thick deposits of Tayacian and detailed publication has served as an important
reference for this industry. Here we report on our recent re-excavation of the site and study of the existing collec-
tions. Based on this work it is clear that the Tayacian of Fontéchevade is largely a result of taphonomic factors of
mainly natural origin that brought together unworked, fractured flints from the cave walls, rolled worked and
unworked flints from the overlying plateau, gravels from the overlying plateau that were interpreted as hammer-
stones, and infrequent occurrences of stone artifacts that may in fact have been manufactured in place or at least
deposited there by hominins. As a result we suggest that the term Tayacian should no longer be used to describe
lithic assemblages and that archaeologists need to continue to be careful linking archaeological assemblages to
shared patterns of behavior that might be interpreted as Paleolithic cultures.

INTRODUCTION

he Tayacian was first recognized early in the 20th cen-

tury by the French archaeologist Denis Peyrony at the
site of La Micoque (Peryony 1938), located in the Depart-
ment of the Dordogne in SW France (Figure 1). Not long
afterwards, later excavations at another site 80 km to the
northwest, in the Charente, yielded an even larger assem-
blage of this type, which was more fully documented by
the excavator (Henri-Martin 1957). It was for this reason
that this latter site, Fontéchevade, ultimately become the
reference site for the Tayacian. Based on recent excavations
at this site by the present authors, however, there are mul-
tiple lines of evidence that, taken together, strongly suggest
that the assemblage present in this cave is largely of natu-
ral, rather than anthropogenic, origin. The presentation of
these results, in the context of the history of the Tayacian
and the cave of Fontéchevade itself, represents one of the
two main foci of this paper.

The second focus is on the larger implications of those
results. First, there are implications for the status of the
Tayacian as an actual industrial variant with behavioral
significance. On the one hand, it has always been the case

that the Tayacian appeared so heterogeneous as to throw
doubt on its reality. In addition, many Tayacian assem-
blages seemingly owed at least part of their appearance
to naturally occurring factors rather than to human intent.
Our work at Fontéchevade, arguably the most important
Tayacian site, supports this conclusion. This would mean
that the term Tayacian should no longer be used as an in-
dustrial variant.

On an even higher level, the very fact that the Tayacian
had, for such a long time, been considered as a Paleolithic
culture, complete with an association of a distinct hominin
type—the highly debated “pre-Sapiens” remains found
there (Vallois 1958) —raises the larger question of how such
a concept can and should be applied to early Paleolithic as-
semblage groups.

Paleolithic archaeologists almost never define what
they mean by the word “culture,” (but see Guilmet 1977;
Gowlett 1984; 1996; Holloway 1969; 1981; Isaac 1976; also
see Marks et al. 2001 for a partial review). This makes it
very difficult to document patterns in how the term has
been used. However, archaeologists seem to mean one of
three different things when they use the word. The real dif-
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Figure 1. Map showing location of Fontéchevade and other nearby sites mentioned in the text.

ferences among them are not how cultures are identified
in the archaeological record. In empirical terms, “cultures”
(like “industries”) are generally considered to be sets of as-
semblages that are similar to one another and that differ
from others, especially (but by no means exclusively) from
ones that are chronologically or geographically separated
from them.

Where scholars diverge is in their implicit explanations
for differences among archaeological “cultures”. One set
of scholars uses the term—or, more often, the word “in-
dustry” —to mean a set of similar assemblages, with no
explanation (ethnicity, function, etc.) implied. In the sec-
ond definition, a culture seems to be equated with a set of
flintknapping traditions that are assumed to be common to
some population. These may be typological, technological,
or both. They may also be associated with bone or antler
working traditions, or other traditions. These are learned
from other members of one’s social group by observation
or perhaps by deliberate teaching. Such traditions are
found, in rudimentary form, among non-human primates

(Hohman and Fruth 2003; Van Schaik et al. 2003; Whiten et
al. 1999; see also Nishida et al. 2004), although they are not
known to persist for any significant length of time. Finally,
for some archaeologists, cultures are considered to rest on
shared standards for the manufacture of stone tools, rather
than on simply learned procedures. Culture means some-
thing more than anything found in non-human primates.
It implies the existence of shared symbolic, linguistic, and
other conventions (after all, a standard is a shared conven-
tion).

In practical terms, the empirical phenomena that are
called cultures are the same under any of the three defini-
tions. Moreover, since function, raw material, learned tra-
ditions, and shared standards can all affect the appearance
of an archaeological assemblage, it becomes very difficult
to infer a cause from the mere existence of internal similar-
ity among assemblages (Chase 1999, 2001, 2006). The word
“culture” therefore needs to be used much more cautious-
ly in Paleolithic archaeology than has generally been the
case.
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It is equally clear that taphonomic factors—purely
natural processes—may produce lithic assemblages that
resemble archaeological “industries” or “cultures” left be-
hind by culture-bearing people. The most famous example
of this is the Osteodontokeratic, which was proposed by
Dart (1957) as an early Australopithecine precursor to later
lithic industries.

The term Osteodontokeratic refers to the proposed use
of bone, teeth, and horns as both tools and weapons, and it
was based on the nature of certain post-mortem modifica-
tions to the bones and on the fact that certain skeletal ele-
ments were disproportionately represented in some early
sites. The reality of the Osteodontokeratic was debated for
some time, though eventually the pioneering work of Brain
(1969, 1981) conclusively showed that the over-representa-
tion of such elements was an expected result of natural fac-
tors that favored the preservation of certain elements over
others. It is now well known that hyena and other carnivore
dens typically exhibit most of the features that comprised
the Osteodontokeratic assemblages, as well as other kinds
of objects sometimes interpreted as being of anthropogenic
origin (Shipman and Phillips-Conroy 1977, Villa and Bar-
tram 1996; Villa and Soressi 2000).

The example of the Osteodontokeratic is an important
one also because it represents one of the first applications
of the field known as taphonomy to studies of Paleolithic
remains. Ironically, taphonomy shares some of the same
intellectual roots as Paleolithic archaeology, namely pale-
ontology (see Sackett 1981; Dibble and Rolland 1992), for
the term was originally coined to refer to the transition of
paleontological material from the biosphere to the litho-
sphere (Efremov 1940). Strictly speaking, anything that
happens between the death of an animal and the arrival of
its bones in the laboratory is the subject of taphonomy (Ly-
man 1994:3-5, 12-40). In archaeological context, the term is
applied generally to distortions of the record due to natural
agencies (Bonnichsen 1988, 1989; Brain 1981; Binford 1985;
Nielson 1991; Dibble 1995a; Dibble et al 1997; Kluskens
1995; Nash and Petraglia 1987; Schick 1986; Schiffer 1987;
and many others), and it is generally synonymous with the
term natural formation processes (Schiffer 1972).

There are many examples in the literature of how an
understanding of taphonomy has impacted our reconstruc-
tion of hominin behavior, and many of them, if not most,
show that what was originally interpreted as reflecting
hominin behavior is, in fact, the result of completely natu-
ral processes. Such explanations are applied to individual
artifacts (e.g., Chase and Nowell 1998; D’Errico and Villa
1997), specific assemblages (Dibble et al. 1997), and, as in
the case of the Osteodontokeratic, to entire “cultures.”

It is our thesis that such natural processes offer a much
more parsimonious explanation for the Tayacian of Fon-
téchevade than does hominin behavior. The rest of this
paper will present some background to the Tayacian, fol-
lowed by a description of the material from Fontéchevade.
It will then be shown how this material was deposited at the
site—perhaps occasionally by hominins but primarily by
washing into the cave through a natural chimney. The fur-

ther implications of these results—for Fontéchevade itself,
for the Tayacian in general, and for our ability to recognize
anthropologically relevant cultures in the Paleolithic—will
be discussed at the end of the paper.

BACKGROUND TO THE TAYACIAN

As recounted by Bordes (1984:57) the naming of the Taya-
cian came about without a lot of fanfare. After the exca-
vations at La Micoque by Hauser from 1914-1918, Peyrony
went back to the site in 1929 and discovered a series of lev-
els that underlay the so-called Micoquian horizons (Peyro-
ny 1938). In these layers were some assemblages that gener-
ally lacked the kind of refined bifaces that had come from
Hauser’s excavations and consisted instead of large flakes
and rough flake tools. Being a bit undecided as to what
to call this industry, Peyrony took the advice of the Abbé
Breuil, who had happened to pass by the site for a visit on
his way to the nearby village of Les Eyzies-de-Tayac, and
who suggested naming it for that village.

At the time, the problem faced by Peyrony was that it
was difficult to deal with a non-handaxe industry that pre-
ceded the Mousterian. In the previous century, de Mortillet
(1869, 1883) established a unilineal scheme for the Paleo-
lithic based on the kinds of artifacts represented rather than
on paleontological grounds alone (Lartet 1861; Lartet and
Christy 1865-1875). De Mortillet’s sequence began with the
Chellean and Acheulian, which contained bifaces; followed
by the “Epoch of Le Moustier,” or the Mousterian, which
was a more flake-based industry; and subsequently the So-
lutrean and Magdalenian, which had more sophisticated
lithic assemblages and bone tools. Later, Commont (1910,
1913) continued the refinement of the unilineal ordering of
the Paleolithic based on his work in the Somme Valley in
northern France.

It was Breuil (1932; Breuil and Lantier 1959) who pro-
posed the existence of two major contemporaneous Lower
Paleolithic phyla, the Clactonian (composed on flake tools
made on unprepared blanks with large, unfaceted plat-
forms) and the Acheulian (which contained significant
percentages of bifaces of various types). By isolating two
independent “phyla” in the Lower Paleolithic, it was thus
possible to have non-biface industries preceding the Mous-
terian, and for him the Tayacian was then just one variant
of anumber of “Pre-Mousterian” industries. In the extreme
paleontological perspective that was prevalent in archaeol-
ogy at the time, the Tayacian was thus seen as a direct de-
scendent of the Clactonian, and it chronologically preceded
the Micoquian. The linkage to the Clactonian was based on
the fact that the Tayacian had similar sorts of large, wide
flakes, but there were also more evolved aspects of the
Tayacian in that it exhibited a higher degree of platform
faceting and less pronounced bulbs of percussion. In turn,
the Tayacian was seen to have eventually evolved into the
Levalloisian, which still later merged with the Acheulian to
produce the “Cave Mousterian.”

Thus, for Breuil the Tayacian was a flake industry with-
out handaxes, with some degree of platform preparation,
but lacking the degree of core preparation that would en-
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able it to be called Levallois. It dated to a time before the
final Acheulean and exhibited a style of flaking reminiscent
of the Clactonian (Breuil 1932).

In subsequent years, the Tayacian seemed to appear
everywhere. In the Levant, Garrod (Garrod and Bate 1937:
89-90) noted the presence of the Tayacian in the lowest level
of Tabun; Neuville (Neuville et al 1951; see also Perrot 1968)
described it in the sequence at Oumm Qatafa; and, Solecki
(1968) described it at the site of Yabrud. In North Africa, it
was found at the sites of Bahsas (Howell 1959) and Sidi Ab-
deramman (Neuville 1951, Antoine 1951, Biberson 1961). In
Central Europe, the Tayacian was found in the Kulna Cave
in the Moravia province of the Czech Republic (Valoch
1968). In France a number of assemblages were attributed
to this industry, including the lower levels of Combe-Ca-
pelle Bas (Fitte 1948), Baume-Bonne (de Lumley 1960), and
Mas des Caves (Le Grand 1994), to name a few. And though
most published references to Tayacian are historical, the
term is still used today (e.g., Abbazzi et al. 2000).

As noted by many authors of the 1940s and 1950s, there
was an early controversy as to the homogeneity of the Taya-
cian. Fitte (1948), for example, suggested that there was one
facies that was focused on the production of large flakes
(seen in the basal levels of Combe-Capelle Bas—cf. Dibble
and Lenoir 1995), and another facies of small, thick, and ir-
regular flakes (apparent at La Micoque and La Ferrassie, for
example). Others (such as Bourgon 1957) started referring
more to the typology of early industries in assigning them
to the Tayacian, emphasizing the production of notches,
denticulates, so-called Tayac points (convergent denticu-
lates), and pieces with abrupt and alternating retouch. After
some time, as more and more assemblages were found and
named Tayacian, the heterogeneity of this industry became
such that it was effectively in “a state of classificatory lim-
bo” (Rolland 1986:124; but see also Peyrony 1950; Bordes
and Bourgon 1951). The situation grew even worse as sev-
eral new names appeared in the literature that more or less
described the same phenomenon: Howell (1959) suggested
the name “Tabunian” for the examples from North Africa
and the Levant; Solecki (1968) named the Tayacian-like as-
semblages from Yabrud the Shamshi industry. The material
from Combe-Capelle Bas, now dated to between 50-60 kyr
(Valladas et al. 2003), is likewise now seen as a lightly-re-
duced variant of what is known, on technological grounds,
as the Quina Mousterian.

Not everyone was convinced, however, that the Taya-
cian reflected only human modification. Bordes himself
(1953, 1984; Bordes and Bourgon 1951) believed that at
least some of the typological nature of the industry, espe-
cially the abrupt and alternating retouch, was a result of
post-depositional processes that damaged the material.
Indeed, at many of the sites mentioned above, layers that
exhibited such assemblages were also shown to be geologi-
cally disturbed. Bordes (Bordes and Bourgon 1951:17, 1953)
also showed by experimental trampling (cf. McBrearty et
al.1998) that it was very easy to produce such “tools” natu-
rally. In fact, one of the categories of “tools” organized by
Germaine Henri-Martin and stored presently in the Musée

National des Antiquités at Saint-Germain-en-Laye, was la-
beled by Bordes as “podoliths.”

THE TAYACIAN OF FONTECHEVADE

As mentioned earlier, the reference site for the Tayacian is
really Fontéchevade (Figure 2), and there are at least two
reasons why it earned this status. First, the Tayacian is par-
ticularly well represented there in a thick deposit. Second,
unlike those of La Micoque, the Fontéchevade excavations
were well published in two volumes soon after the excava-
tions terminated (Henri-Martin 1957; Vallois 1958), which
enabled other scholars to compare their materials to it.

Although Fontéchevade had been excavated sporadi-
cally since the late nineteenth century; it is best known from
the excavations of Germaine Henri-Martin (1957) from 1937
to 1954. Her major finds were two fragmentary remains of
hominin crania. Because of the modern aspect of one of
them (Fontéchevade I), and given that they were originally
thought to have considerably preceded later Neandertal
populations, the Fontéchevade specimens became corner-
stones for a theory prevalent in the mid-twentieth century
that there was a side branch of modern “Pre-Sapiens” that
were distinct from the Neanderthals and which led directly
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Figure 2. The entrance of Fontéchevade.
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Figure 3. Sagittal section of Fontéchevade, indicating levels defined by Henri-Martin (redrawn from Henri-Martin, 1957).

to modern Homo sapiens (see Vallois 1958; Trinkaus 1973;
Mann and Trinkaus 1973; Brace 1964; Sergi 1962).

The Tayacian came from the six-meter-thick strati-
graphic unit recognized by Henri-Martin as Level E and
subdivided into arbitrary horizontal spits labeled as EOQ,
E1, E1", E2, E2", and E2" (Figure 3). Overlying this and
separated from it by a mass of largely brecciated roof fall,
were levels containing very sparse examples of Mousteri-
an (Levels C1 and C2) followed by some Chatelperronian
(context unknown) and Aurignacian (Level B); Bronze Age
burials were found at the back of the cave (Henri-Martin
1957). Altogether, Henri-Martin excavated most of the area
from about ten meters in from the present dripline to the
outermost extent of the sedimentary talus.

In the front, outside of the dripline, she left a small
amount of deposit referred to as the Witness Bed (Témoin);
inside the cave her excavations stopped at a frontal section
that we refer to as the Main Profile (Figure 4). She also made
a rather large test pit in the back of the cave.

There are three classes of raw materials present in the
Fontéchevade lithic assemblages: flint (occurring in very
limited quantities), quartzite (mostly in the form of cobbles,
though some have flakes removed from them), and a very
poor quality local chert that erodes directly from the bed-
rock of the cave itself. The quartzite cobbles and the flint
came from elsewhere, though there are large numbers of
quartzite cobbles on the overlying plateau.

The interpretation put forward by Henri-Martin was
that hominins associated with the Tayacian entered the
cave with some flint that they transported from elsewhere,
along with quartzite cobbles. They came to the site with
the express intention of using the cobbles as hammerstones
to exploit the chert eroding out of the cave itself. Thus, in
effect, for her, Fontéchevade was a site of raw material ex-
ploitation, with most of the archaeological materials being
manufactured on the site itself. Henri-Martin (1957:231-44)
also believed that people lived in the cave year around and
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Figure 4. Plan view of Fontéchevade showing location of excavation
units defined for recent excavation.
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Figure 5. View of Main Profile (looking into the cave, Grid North), following recent excavations. The section was left stepped to prevent collapse.

carried out certain domestic chores there based on the ap-

pearance of what she interpreted as hearths.

From 1994 to 1998, the authors of this paper re-exca-
vated the site. This project included a complete re-analysis
of Henri-Martin’s collection at the Musée National des An-
tiquités. The new excavations sampled the entire remain-

ing stratigraphic sequence on the Main Profile, Witness
Bed, and Test Pit. The discussion that follows will focus on
the Main Profile where the Tayacian layers are best repre-
sented (see Figures 4 - 6). Our own Levels 2A, 3A, 3C-3D,
and 5 correspond to at least part of the ensemble of Henri-
Martin’s layer E, although there is no one-to-one correspon-
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Figure 6. Drawing of Main Profile indicating levels defined in recent excavation.
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dence between her subdivisions and ours. The independent
stratigraphy of the Test Pit is designated by letters (A1, B1,
etc), and that of the Witness Bed by numbers preceded by
the letter T (for Témoin, e.g, T1, T2, etc).

TAPHONOMY AND THE TAYACIAN
OF FONTECHEVADE

One of the main reasons for re-excavating Fontéchevade
was to assess the site formation processes that may have
operated in this kind of context. When the site was original-
ly excavated, the association of bones and stone tools in a
cave was uncritically accepted as evidence of human agen-
cy in their accumulation. Given the issues outlined above,
the site seemed particularly appropriate for a modern re-
evaluation. Though the results of the excavations are many,
the three principal lines of evidence for assessing the site
formation come from the geology, the study of the stone
tools, and a zooarchaeological study of the fauna.

GEOLOGY

The sedimentary filling of Fontéchevade resulted from a
combination of materials that were subsequently modified
to a greater or lesser extent by various processes. Blocks
of the dolomite sandstone bedrock were detached from
the cave walls and ceiling, probably largely by solution
processes, which also released numerous chert nodules
that accumulated in the fill. Much, if not all, of the bed-
rock in the fill has been subsequently dissolved from the
cave sediments. Simultaneously, silty loam with greater or
lesser amounts of clay, and exotic rock types, largely quartz
cobbles, pebbles, and granules, entered the cave and now
comprises the bulk of the sediment. The basal deposit—the
“argiles de fond” of Henri-Martin—found at the bottom of
the Main Profile (Level 8 in the terminology of the new ex-
cavation) appear to be residual karstic clays deposited be-
fore, perhaps long before, the cave was utilized by humans.
It is pure clay with no rocks and no exotics, though it did
contain natural casts of reeds.

As mentioned above, relating the existing sediments to
Henri-Martin’s stratigraphy is somewhat problematic. The
sediments in the area of the Main Profile correspond to her
Tayacian Level E in part, but the uppermost Tayacian (EO
and E1’) appears to be missing, judging from her observa-
tion that the top of the Tayacian was just below the brecci-
ated roof fall of Level D that was heavily charged with car-
bonate. Our analysis finds an increase in CaCO3 at the top
of the present Main Profile, but only a moderate increase,
and it could be that the character of these arbitrary levels
changes toward the rear of the cave. Whether or not these
two levels are present, it is clear that Henri-Martin’s Levels
A, B, C, and D are completely missing in the area of the
Main Profile.

Correlations to her stratigraphy in the Test Pit at the
rear of the cave are even more problematic. The sediments
at the eastern and western extremes of the Test Pit are quite
different. Our Levels A1, A2, and B have no equivalents in
the upper part of Henri-Martin’s Test Pit, and the stalag-
mitic lenses and crusty silts of Henri-Martin’s AB, C1, and

C2 are absent in the east at the same depths. Our Level B
fills a clear erosional channel cut in Level C, marking an
unconformity. Our Level C is the likely equivalent of Henri-
Martin’s Level D, with highly decayed, manganese-stained
dolomitic sandstone blocks and chert nodules. If these cor-
relations are correct, then all beds in the eastern, newer part
of the Test Pit should be Mousterian or younger. The bottom
of Level T2 of the Witness Bed is conceivably equivalent to
our Test Pit Level C and consists of a dark reddish brown
clay loam containing decaying dolomitic sandstone pebbles
and abundant manganese granules; heavily manganese
stained chert nodules occur near the top of this level.

There are several gaps (unconformities) in the sedi-
ment infilling. As mentioned above, Level B in the Test Pit
fills an erosional unconformity. Henri-Martin (1957:43) also
noted an erosional channel in part of her Mousterian strata,
which may be the equivalent of the channel now exposed
in the Test Pit. There may be another minor unconformity
above Level B where sloping Levels A1 and A2 appear to
truncate the top of Level B.

Two unconformities were found in the Main Profile.
The most obvious one occurs between Levels 7 and 8. The
heavy, bright colored clay of Level 8 has developed a blocky
structure presumably as it lay exposed on the cave floor for
an unknown duration, prior to being covered by Tayacian-
bearing strata. Higher in the section the sedimentary char-
acter of the lower part of Level 3 suggests another hiatus in
sediment accumulation. These sediments are oxidized to a
brighter yellowish color, they are sandier than above or be-
low, and they are slightly cemented, all of which suggests a
period of incipient pedogenesis at this level.

It is possible that an unconformity occurs at the base
of Level T2 in the Witness Bed, between the odd, sandy
stratum at the bottom of T2 and the clay-rich T3, which is
perhaps an “argile de fond” (sensu Henri-Martin). This gap
would have been produced by the slumping that occurred
in the outer portion of the cave, as visualized by Henri-
Martin.

It is not possible to make a quantitative estimate of the
duration of any of these unconformities. In relative terms,
the time gap between Levels B and C in the Test Pit must be
rather long, given the highly weathered nature of Level C
and the rather fresh-looking Level B. Also, the gap between
Levels 7 and 8 in the lower part of the Main Profile may be
of considerable length, if the “argiles de fond” are indeed
karstic deposits formed before the cave was exposed to the
open air. In any case, the evidence of weathering associated
with each of the unconformities (except in the Witness Bed)
means that they are not insignificant events.

Based on this geological evidence, therefore, it is quite
likely that the main source of the sediments associated with
the Tayacian entered the cave through an opening, or chim-
ney, which connected the cave with the overlying plateau
(Figure 7). This is strongly suggested especially by the high
presence of quartz cobbles, pebbles, and granules, which
are clearly of exotic origin simply because the bedrock itself
contains none of these materials. Heavy-mineral studies by
Duplaix (in Henri-Martin 1957) reinforce this conclusion.
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Figure 7. Schematic sagittal-section of Fontéchevade (after GHM excavations) indicating the location of the natural chimney in the back of the

cave.

One such chimney has been located in the back of the pres-
ently accessible part of the cave, although others may have
been open in the past. In general the limestone in this area is
characterized by very complex karstic systems. The nearby
site of La Chaise attests to this with its multiple chambers
and passages and the same is true for other uninhabited
caves in the immediate vicinity.

LITHIC STUDIES

A comparison of the lithic material of Henri-Martin’s collec-
tion and our own shows some differences in the overall sizes
of worked artifacts, with material from our own excavation
being a little smaller in every dimension (Figure 8). This
suggests that she tended to save the larger pieces, which
is not surprising given the methods employed at that time.
Other than that, few significant differences exist, which
suggests that in other respects she was a careful excavator
who tended to save most classes of material, including the
major classes of flakes, retouched tools, and cores (Figure
9). However, her collection also includes a large number
of pieces that were totally unworked. In fact, out of a total
of almost 8,000 pieces in her collection, just over 5,000, or

almost 65%, were unworked pieces, primarily of chert, that
she mistakenly believed to be real artifacts. Nonetheless,
many of these unworked pieces were classified by her into
various non-standard types such as “parallelepipeds,” “bi-
seau-ciseau,” and others (Henri-Martin 1957).

When examining the two collections on the basis of the
more commonly recognized Bordian types (Bordes 1961;
Debénath and Dibble 1994), two things are apparent (Fig-
ure 10). First, the Tayacian from Fontéchevade is dominated
by types 46-49, which collectively are flakes with irregular
retouch on both the interior and exterior surfaces. These
“types” have been for some time interpreted as edge dam-
aged and not as deliberately retouched artifacts, with the
damage being the result either of use, or more often, dam-
age from depositional processes (see Debénath and Dibble
1994). Among the retouched pieces, the dominant types are
notches and denticulates; scrapers are not well represented
and there are no bifaces. As is apparent from this figure,
the two collections are virtually identical. This is also the
case when they are compared using technological criteria
such as platform faceting, exterior scar morphology, etc.
The attribution of this industry to the Tayacian is relatively
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Figure 8. Average flake lengths from both recent excavations and those of Henri-Martin. Both sets of stratigraphic units go from top (left) to bottom
(right). The pieces from the previous excavations are larger in every dimension, indicating some bias during her excavations.
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Figure 9. Basic breakdown of lithic classes from both recent excavations (Main Profile, N=761)) and those of Henri-Martin (N=2523), based on

analysis of her collection.

straight forward, given that it is a flake-dominated industry,
with little Levallois, no bifaces and no other distinguishing
characteristics. Altogether, the overall similarity of the two
collections is clear and it argues against an initial concern of
ours that she had completely excavated the artifact-bearing
deposits and stopped excavating only when the archaeo-
logical deposits ended. Rejection of this possibility is im-
portant because it means that the results of our analysis of
the stone tools can be extended to the entire site.

It is important to emphasize, however, that deliber-
ately retouched pieces are extremely rare in either collec-
tion. Henri-Martin’s collection contains only 111 of them.
We estimate that she excavated 750 cubic meters of sedi-
ment, which means she found one retouched artifact per
6-7 cubic meters. Our own excavations yielded only 55 re-
touched pieces in just over five cubic meters or roughly ten
pieces per cubic meter. The fact that our artifact densities
are greater than hers is not surprising, however, given the
differences in excavation methodology. Nonetheless, the
overall density of retouched artifacts is extremely low in
both collections.Given that the sedimentological evidence

Scrapers
9%

Notches
16%

Other
10%

GHM Collection

suggests a primarily geological rather than anthropogenic
source for the sediments, and given that the source of the
sediments was external to the cave, the lithics were studied
to test the hypothesis that they too may have entered the
cave with the sediments. If so, then to what extent could
site formation processes explain the character of the Taya-
cian industry? Our focus is on three aspects of the material
related to site formation: damage, size distributions, and
orientations.

Damage

Not all geological processes that can displace artifacts al-
ways result in damage to the pieces, however, the presence
of edge damage can be indicative of movement (Gifford-
Gonzalez et al. 1985; Schiffer 1987). Because the edges of
lithics are so thin and sharp, this damage most often will
be especially apparent there. Figure 11 illustrates a few
pieces from our own excavation at Fontéchevade, while
Figure 12 presents a graphical summary of the edge dam-
aged observed at three sites (analyzed by the authors fol-
lowing a consistent methodology), and separating our

Scrapers
8%

Notches
12%

Other
5%

Main Profile

Figure 10. Basic breakdown and comparison of major tool classes (including types 46—49, which are essentially edge-damaged pieces) from the recent

excavations (Main Profile, N=418) and those of Henri-Martin (N=369).
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Figure 11. Selected artifacts from the Main Profile of the new excavation. Note the degree of damage, which is highly prevalent in the industries. A,
B, E: Level 3A; C: Level 3D; D, F, G: Level 5.
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Figure 12. Pie diagrams indicating the kind and extent of damage on
pieces from various sites. The material from Cagny-1'Epinette and Pech
de I’Azé 1V (levels 5b and 7) are known, on the basis of other studies,
to have been significantly disturbed, and this is reflected by the high
percentages of both 1-sided and 2-sided damage. The other material from
Pech de I’Az¢é 1V comes from contexts that show no other signs of distur-
bance. The material from both Fontéchevade collections indicates rela-
tively severe disturbance.

own Fontéchevade collections from those of Henri-Marin.
Two major groups can be distinguished. The first, which is
composed of two sets of assemblages (levels 2A, 5A, 6A-B,
and 8) from Pech de I’Azé IV (McPherron and Dibble 2000;
McPherron et al. 2001), shows relatively little damage over-
all on the artifacts, and what damage does occur is most
often one-sided. The second group, in which both collec-
tions from Fontéchevade are included, shows quite a bit
more damage, with significantly more occurring on both
surfaces. Regarding the lithic assemblage from Level I1 at

Cagny-l'Epinette, it was previously reported that this con-
centration of material was the result of fluvial action (Dib-
ble et al. 1997), and there are clear indications that Levels
5B and 7 from Pech de 1’ Azé IV have been subjected to mass
movement, particularly solifluction (P. Goldberg, personal
communication). Thus the extent of damage on the lithics
from Fontéchevade, which closely mirrors those from the
other, disturbed, contexts, is consistent with a depositional
model that entails significant movement of the material.

In addition to what is easily interpreted as damage, it
is generally acknowledged that post-depositional artifact
damage can potentially significantly alter an assemblage
in ways that resemble real behavioral modifications, that
is retouch (Bordes and Bourgon 1951; Bordes 1961:46, 1953;
Dibble and Holdaway 1993; McBrearty et al 1998). This
is especially true in the case of notched and denticulated
types (Bordes and Bourgon 1951; Flenniken and Haggerty
1979; Nielson 1991). In this regard, it is again interesting
that in both collections from Fontéchevade, notches and
denticulates represent the dominant retouched type. Of
course, these pieces could reflect purposeful modification,
but the high proportion of them, coupled with so many
other objects that are clearly the result of natural damage,
suggests that in this case these types too are a result of the
movement of material through the site.

Size Distributions

In the course of flintknapping a wide range of object sizes
is produced, from large flakes, tools and cores, through
smaller retouch or preparation flakes, down to microscopic
particles. Thanks to a number of quantitative replicative ex-
periments (Newcomer 1971; Shott 1994; see papers in Amick
and Mauldin 1989) we know that the expected distribution
of flake sizes in an undisturbed assemblage will show in-
creasing frequencies of smaller sizes. Although the upper
size range may vary, the general form of the distribution
seems to hold true despite differing technologies or degree
of core reduction. With this type of distribution, therefore,
one expects to find many more small flakes than large ones.
When the distribution of archaeological materials does not
fit this pattern, particularly when the smallest objects are
relatively rare, there are a number of possible explanations.
First, it might suggest that very little lithic reduction took
place on the site. Tools and flakes may have been brought
to the site and discarded without much tool production or
maintenance. Second, and alternatively, there are natural
processes, especially water action, which can alter the ex-
pected distribution by selectively removing small flakes.
As flow increases, water is capable of transporting increas-
ingly heavy sediment loads, which means that increasingly
larger flakes will be removed, or winnowed, from an as-
semblage and redeposited downstream as the flow energy
eventually diminishes (Behm 1983; Schick 1986; Stein and
Teltser 1989). Yet another possibility, and potentially the
case here, is that the entire assemblage was created by nat-
ural depositional factors. In this case the size distributions
of the artifactual material are more likely to match those of
the non-artifactual material since the same processes were
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Figure 13. Comparison of weight distributions of artifacts (worked flint and chert), natural clasts (including quartzite), and unworked chert from
the recent excavations in the Main Profile. The similarity in the distribution suggests that all three classes of material had a common origin and/or

were subject to the same post-depositional processes.

responsible for their deposition.

It is clear from Figure 13 that the size distributions of
the artifacts do not match the expected distribution for
an assemblage representing in situ stone tool reduction
as Henri-Martin had suggested. There are very few small
flakes, and this is apparent even in relation to other non-
artifactual objects in the sediment, some of which were
naturally eroded from the cave walls. This point is fur-
ther emphasized by 6 mm mesh wet-screening results that
resulted in less than one small flake per 7-liter bucket of
sediment. In other words, very small flakes are virtually
non-existent. As described above, this is inconsistent with a
typical workshop or occupation site where core reduction
was taking place.

On the other hand, Figure 13 does show that the size
distribution of the worked artifacts more or less matches
size distribution of unworked chert and other clasts (pri-
marily quartzite) greater than 2.5 cm in maximum dimen-
sion that were present in the sediment. This may mean
that they are the result of similar depositional processes
and that they may have washed in the sediments from the
chimney in the back of the cave. Again, a similar relation-
ship between the sizes of artifacts and non-artifactual ma-
terial has previously been shown for the Acheulian site of
Cagny-l'Epinette (Dibble et al. 1997), which was largely a
product of stream action.

In this light, the abundant quartzite cobbles are par-

ticularly telling. There is no question that these materials
must have been introduced into the site since quartzite is
not part of the bedrock of the cave. The question, however,
is whether they were deliberately introduced by the homi-
nins to be used, as suggested by Henri-Martin, as hammer-
stones in exploiting the chert to be found within the cave,
or whether they were introduced through natural agents
via the chimney in the back of the cave. As mentioned ear-
lier, the plateau over the cave contains large quantities of
quartzite cobbles that presumably came from the Massif
Central formations just east of this region.

If the cobbles were introduced by hominins, we would
expect to see some sizes, for instance, cobbles that are large
enough to serve as hammerstones but not overly large,
preferentially introduced into the cave. As shown in Figure
14, however, there is a more or less smooth distribution of
sizes, and this same distribution holds even for the overly-
ing Bronze Age deposits when hammerstone use was not
likely. Equally puzzling is the fact that in our excavations,
where we exercised care to recover all of the cobbles, there
are almost twice as many quartzite cobbles (N=605) as there
are blanks (complete or proximal flakes or tools) made in
the local material (N=344). Since one hammerstone is suf-
ficient to produce many thousands of flakes, having more
hammerstones than flakes is not an expected pattern for
a raw material exploitation site. Finally, it is also the case
that few of the quartzite cobbles showed any damage that
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Figure 14. Comparison by weight classes of quartzite cobbles and pebbles from Henri-Martin’s collection, the newly excavated material from the
Main Profile, and material excavated from the Bronze Age deposits. All three contexts show a similar distribution, and without any evidence of selec-

tion for particular size classes to be used as hammerstones.

would suggest their use as hammerstones. While none
of this provides conclusive proof that these cobbles were
not introduced by hominins, the simplest explanation that
best accounts for all of their aspects, including both their
quantity and size distribution, is that they entered the cave
through the same chimney as the sediments and the rest of
the artifacts.

Orientations
Studies of clasts within a deposit have shown that their ori-
entation can provide good information about depositional
processes (see Lenoble and Bertran 2004 and McPherron
2005 and citations within). At Fontéchevade artifact orien-
tations were recorded and analyzed following the methods
described in McPherron (2005). Unfortunately, the exceed-
ing low artifact densities made it quite difficult to excavate a
sufficiently large sample to do these kinds of analyses, and
most of the levels could not be included in this analysis. Of
the levels included, Level 1A is at the top of the sequence
just under the present day surface of the deposits and is
thought to have been disturbed in recent times. Levels 2A,
3A and 5 represent different portions of the main Tayacian
deposits that nearly traverse the width of the cave. At the
edges of the cave, however, there is a complete vertical
break in the stratigraphy that is represented here as Level
X.

The results are presented in Figure 15. In contexts that
show little post-depositional disturbance, the Schmidt dia-
grams will show a continuous distribution of points along

the outer edge of at least half the diagram. This would be
the case if artifacts were lying randomly oriented on a flat
surface. Disturbances are indicated by artifacts that plot
near the center of these diagrams (indicating artifacts that
are nearly vertical) or by modalities in the patterning. Of
the levels shown here, all but 3A show modalities to some
extent and Level 3A has a sample size of only 29. The pat-
terning is weakest in Level 1A and strongest in Level X.

This finding is summarized in the Benn diagram which
is based on a kind of principal components analysis of the
three dimensional orientations. Randomly oriented arti-
facts will produce equally weighted components and plot
towards the isotropic corner of the diagram. Randomly
oriented artifacts on a flat surface will have two compo-
nents with high loadings and plot near the planar corner.
And artifacts that point in only one direction have a single
component with high loadings and plot in the linear cor-
ner (Benn 1994). Based on comparative data (Lenoble and
Bertan 2004; McPherron 2005) the Fontéchevade levels plot
at the limit between areas that at other sites are indicative
of some post-depositional movement, in particular debris
flow, and areas that are indicative of limited post-deposi-
tional movement.

FAUNAL EVIDENCE

The faunal remains, like the lithics, indicate that hominin
activity in Fontéchevade was sporadic. It appears that the
great majority of the faunal material entered the cave natu-
rally. Carnivores and many of the lagomorphs undoubted-
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Figure 15. Schmidt diagrams (lower half) and Benn diagram of artifact orientations. The Fontéchevade grid is oriented such that the 0-180 axis is

aligned with the cave and 180 degrees is towards the cave entrance.

ly entered the cave on their own and died there. The bulk
of the ungulate remains appear to have been brought into
the site by carnivores. Only a few show signs of hominin
activity.

This is true of material from both Henri-Martin’s and
our own excavations. Fauna was not preserved in the in
situ beds of the Main Profile of our excavations. The ta-
phonomic analysis therefore is based on material from the
presumably Tayacian beds of the Test Pit and the Witness

Bench. In addition, a sample of herbivore limb bones from
Henri-Martin’s collections was studied. These were not
the material that she reported (Henri-Martin 1957), many
of which were apparently chosen because she erroneously
considered them to be examples of bone artifacts (Henri-
Martin 1957:212-230). They were stored at the Musée des
Antiquités National in boxes marked as unidentified or
unidentifiable, as cooking debris, etc., although they did
contain clearly identifiable specimens. It is clear that Henri-
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Martin and her excavators did not save all faunal remains;
it is almost certain, for example, that large specimens were
more likely to be kept than small ones. This means that
most of the statistical analyses that would normally be of
use to zooarchaeological or taphonomic analysis could not
be done.

Nonetheless, the zooarchaeological evidence for hom-
inin activity is sparse. It consists of traces left on bones by
stones and of fractures of the kind made in fresh bone by
percussion or pressure. Of 152 specimens from our exca-
vations of the Test Pit and the Witness Bed where it was
possible to observe the presence or absence of stone tool
marks, only four bore marks that were clearly made by con-
tact of sharp stone edges on the surface of the bone (based
on low resolution microscopic examination). There were
eight more bearing marks that may or may not have been
made in this way. Of the four bones with such marks, one
was almost certainly made by humans using a stone as a
tool; the rest were ambiguous. In sediments or on surfaces
with considerable quantities of broken flint occurring natu-
rally, there is a real likelihood of cuts, scratches, and scrapes
occurring naturally (Lyman 1994:377-384). Thus isolated
marks of this nature, especially light ones, short ones, or
light wavering scrapes, are inconclusive evidence for butch-
ering. At Fontéchevade, there was no pattern of either deep
or repeated marks appearing where butchering marks are
usually found (e.g., adjacent to joints). Thus, while it is im-
possible to reject a hominin origin for the marks made by
stone on four bones or the marks on eight other bones that
may have been made this way, it seems unlikely that they
can all be attributed to hominin activity. These data are con-
sistent with a sporadic use of the cave by hominins, but do
not support a major hominin presence in the site.

From the sample of 511 bones excavated by Henri-Mar-
tin, there were 476 specimens on which evidence of butcher-
ing could have been observed (the surfaces of the rest were
obscured in some way). Of these, only four had probable
cut marks. There were 15 bones or bone fragments with a
large number of light scratches scattered over the surface of
the bone, which probably indicate trampling or sediment
movement rather than hominin activity. In addition, there
were nine specimens with questionable marks. These data
indicate that hominin activity played a real but minor role
in the formation of the faunal assemblage, less important
than that played by carnivores.

The second line of evidence arguing against signifi-
cant hominin occupation of the site consists of the kind of
fractures caused by either percussion or pressure. These
can be caused either by hominin or carnivore activity. The
data are somewhat ambiguous, but there is some reason
to believe that the majority of such breaks are attributable
to carnivores. The percentage of green-bone fractures from
Henri-Martin’s excavations in the vicinity of the Diverticule
(a side passage deep in the Tayacian levels) was 32.1 (Table
1). This was the highest of all the proveniences from her ex-
cavations and only slightly lower than the percentage from
our excavations (37.3%). She interpreted this material as a
carnivore den, due to a lack of evidence of hominin occupa-

TABLE 1. BONES WITH GREEN BONE FRACTURES
FROM HENRI-MARTIN'S EXCAVATIONS.

PERCENTAGE
BED* YES NO ?

EO 2 12 81 7
ET1' 23 100

E1" 65 30 70

E2' 85 20 68 12
E2" 81 15 81 4

DIV-51 107 32 60 7

* Inferred from depths marked on bones

tion. Her interpretation cannot be tested because it is im-
possible to locate material from her collections in terms of
their horizontal provenience. However, if it is correct, then
the similarity in green-bone fracture rates would imply
only a very small human contribution in other parts of the
site as well. The slightly higher percentage for our excava-
tions may be due to the fact that we collected and studied
all fragments of bone, including ones that would not have
been included in the Henri-Martin sample.

Finally, Henri-Martin (1957) and Paletta (2005) did re-
port the presence of shed antlers in Henri-Martin’s exca-
vations. While Paletta believes that some of these show
evidence of human modification, data from dens without
human occupation show that carnivores do collect antlers
(Stiner 1991:113).

Overall, the faunal evidence indicates a very sporadic
hominin occupation of the cave. This is consistent with Pal-
etta’s (2005) independent conclusions, based on her study
of the faunal remains from Henri-Martin’s excavations in
bed E, that hominins were making occasional, short visits
to the site in the course of hunting trips.

OTHER EVIDENCE

One aspect of her report that we have not yet discussed
is her presentation of “living-floor” like arrangements of
lithic workshops (“ateliers de silex”) and hearths, some of
which contained cave bear bones. Given what we know of
the Lower and Middle Paleolithic in terms of the extreme
rarity of spatial patterning such as this (Pettitt 1997), and
given the rather coarse excavation techniques employed by
Henri-Martin, such findings would be surprising. Based
on what was presented earlier regarding the stone tools,
however, including our study of her collection, it is impos-
sible to consider that there were lithic workshops at the site.
The most reasonable conclusion that can be reached is that
some of the earlier finds were over-interpreted.

The evidence for hearths is more difficult to deal with
mainly because in our own excavations we did not encoun-
ter any such features. In the Witness Bed in the front of the
cave patches of darkly stained lenses of sediments were
encountered, but these were concentrations of manganese,
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which occurs in very high quantities in the sediments. In
addition, chemical tests of the soils on the plateau have re-
vealed concentrations of manganese high enough to impact
the kinds of crops that could be grown there. Given what
we know now that sediments from the plateau were en-
tering the cave through the chimney, and given the pres-
ence of manganese in our own excavations, it is possible
that Henri-Martin mistook these stains for hearths. This
mistake has been made at other Paleolithic sites (Goldberg
et al. 2001; Hill 1982; Genty et al. 1997; Shahack-Gross et
al. 1997). Moreover, given the evidence presented here for
substantial movement of the sediments, it is difficult to see
how hearths, or lithic workshops for that matter, could have
been preserved in such a depositional environment.

On the other hand, Henri-Martin (1957:234-344) does
report on thermal analysis on samples of flint taken from
these “hearths” and comparative samples from outside
of them, which apparently showed heating to as much as
820° C. These are so incompletely reported, however, that
they are impossible to evaluate, though heating to such a
high temperature seems unlikely enough that the results
may be questionable. What we can say, however, is that we
were unable to substantiate her report of burnt flint and
burnt bones in the collection. Not one burnt bone could be
identified in her collections, and in the analysis of the stone
tools, only 25 of 12,385 items showed possible evidence of
heating and over half of these were non-artifactual pieces
of flint. Thus, given all of these lines of evidence, the safest
and most prudent conclusion is that Fontéchevade should
be removed from the list of sites that provide evidence for
hominin use of fire (cf. James 1989).

SUMMARY AND DISCUSSION

It should be clear from the preceding analyses that the Tay-
acian assemblages at Fontéchevade are primarily the result
of natural formation processes. These processes probably
introduced some modified artifacts into the site and clearly
also produced pseudo-artifacts that were originally inter-
preted as artifacts. It is the combination of damaged and
pseudo-artifacts that became the most representative fea-
ture of assemblages known as Tayacian.

Two natural processes were acting more or less simul-
taneously. The first was the movement of sediments and
other materials from the overlying plateau through one or
more openings in the back of the cave. This was undoubt-
edly the origin of the quartzite cobbles, for example, as
there is simply nothing about them to suggest that they
were intentionally introduced into the site by hominins. It
also is the most likely source of the flint artifacts, especially
given the extent of damage on them. Although there are
no known Paleolithic sites on the plateau, it is clear that,
after more than a half million years of occupation, there is
a light density background of Paleolithic artifacts every-
where—what archaeologists sometimes call the “scatter
between the patches” (Stern 1991, 1993). Even the so-called
hearths were for the most part probably just concentrations
of manganese, which also came from the plateau.

The second natural process responsible for the creation

of at least part of the assemblage was the dissolution of the
cave itself, which resulted in the release of chert nodules
into the sediments. These nodules tended to break apart,
either through mechanical action as they fell or, primarily,
through thermal (frost) fracture. In fact, the cave sediments
are filled with pseudo-artifacts in this material and admit-
tedly, it is sometimes difficult to tell the difference between
these “geofacts” and intentionally produced flakes; this
is perhaps why the Henri-Martin collection contained so
many unworked pieces. After deposition, all of these arti-
facts were then subject to the same natural processes mov-
ing sediment through the cave system.

There is some evidence that the cave was occasionally
used by hominins. The stratigraphic succession of Mous-
terian, Upper Paleolithic, and Bronze Age at the top of the
sequence argues for hominin use of the cave during those
times (though each of those levels may have its own tapho-
nomic issues, which would now be impossible to assess
since so little of these deposits remain). Moreover, within
the Tayacian, there is some evidence of sporadic occupa-
tion in the form of rare signs of butchering or burning of
bone. Perhaps some of the lithic artifacts in the Tayacian
are the result of hominin use of the cave as well. The prob-
lem, however, is that against the background of material
that is clearly out of place, it is impossible to identify on a
piece-by-piece basis which ones represent sporadic use of
the cave and which were introduced by other means.

Taking all these lines of evidence together, the Taya-
cian of Fontéchevade cannot be interpreted as the result of
hominin behavior. It is best interpreted as mixed accumu-
lation of lithic and other material —some artifactual, some
not—resulting primarily from purely geological processes.
The lack of any distinguishing characteristics of this mate-
rial is, therefore, not surprising, nor is the general lack of
sophistication or refinement in both the technology and the
few tools that do exist there.

Clearly this interpretation is substantially different
from Henri-Martin’s (1957) in many ways and it is difficult
to reconcile our results with much of what she reported.
On the other hand, clues to problems with the site are ap-
parent in her publication. We have already discussed, for
instance, the incredibly low density of artifactual material
in light of the volume of sediment excavated and the inclu-
sion of such non-standard types as “parallelepipeds” and
“cubes” —lithics that clearly are not artifacts—in her dis-
cussion of the lithic reduction technology of the site.

The bottom line is that Fontéchevade was excavated,
analyzed and published in a time when there was relative-
ly little consideration of alternative, non-hominin, expla-
nations for the accumulation and distribution of material
remains found in caves when those caves also contain un-
ambiguous stone tools and, in this case, hominin remains.
This is not the first time, and undoubtedly not the last, that
the application of taphonomic methods results in a major
re-interpretation of archaeological remains.

If Fontéchevade has these issues of interpretation, do
other Tayacian sites, many of which were defined based on
comparison with Fontéchevade, also have these problems?
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Obviously, the answer to this question will require more
detailed taphonomic studies of these sites, though as men-
tioned above, similar arguments have already been put for-
ward for some of them where relatively dynamic sedimen-
tary contexts, including fluvial transport, karstic slumping,
and other kinds of mass movement, may have created these
assemblages or contributed significantly to their character.
At this point, however, it would seem to be fair to conclude
that unless it is explicitly shown not to be the case, Paleo-
lithic stone tool assemblages that compare favorably with
Fontéchevade should not be considered as unambiguous
reflections of prehistoric behavior.

We conclude, therefore, that the use of the term Taya-
cian should be dropped. In this regard, it can join the Os-
teodontokeratic as an example of an industry that simply
isn't.

FURTHER IMPLICATIONS

There is more to the Fontéchevade story than this, however,
since this interpretation of the Tayacian as being primarily
of natural origin has much broader implications. While it
could be argued that the example of Fontéchevade is only
an isolated one, it does demonstrate that Paleolithic archae-
ologists need to be careful in terms of how they interpret
assemblages in anthropological terms. At the beginning of
this paper we raised the question of the extent to which we
can assume that named entities in the Paleolithic represent
and reflect purposeful behavior of anthropological signifi-
cance. As anthropologists, we want to use lithic assemblag-
es to reconstruct past human adaptations. It is partly on
this basis that we can move forward to understand better
the various factors that were responsible for the direction of
human evolution during the Pleistocene. There is no ques-
tion that these are worthy goals and we should continue to
pursue them.

However, the concept of “industry,” as the term is
most often used in Paleolithic archaeology, is becoming in-
creasingly problematic. Fundamentally, industries are sets
of similar lithic assemblages that recur over varying geo-
graphic areas and over varying time spans. In this, they re-
semble the archaeological “cultures” of later periods. How-
ever, for the Lower and Middle Paleolithic, there is good
reason to doubt that assemblage variability stems from the
same causes as often appears to be the case in later time
periods. More specifically, it is increasingly doubtful that
“culture,” in the sense of community-defined standards of
appropriate artifact design, is the most appropriate expla-
nation of the morphology or appearance of individual arti-
facts or many of the defining characteristics of a particular
industry (Chase 1991, 2001,2006).

Such standards will affect artifact form only in the con-
text of symbolic cultural concepts, beliefs, and norms that
affect almost everything a people perceive, think, and do.
This is clearly the context in which all living human popu-
lations live their lives. However, in the earlier parts of the
Paleolithic, when other evidence for such a context is lack-
ing, it is quite possible that similarities in the way artifacts
were made represent nothing more than ways of accom-

plishing certain practical goals that were socially learned
but devoid of any symbolic, cultural meaning. In fact,
many, if not most, differences in the appearance of artifacts
within a single class (scrapers, bifaces, etc.) probably do not
represent any intention at all, symbolic or otherwise, on the
part of the maker. They probably reflect only reduction of
an artifact, through resharpening, to the point of useless-
ness (e.g., Dibble 1995b; Holdaway et al. 1996; McPherron
1994, 1999). In the case of the Tayacian of Fontéchevade,
behavior has very little to do with it; here the assemblage,
and most likely an entire named industrial “tradition” is
largely of natural origin.

There are other reasons to be skeptical of cultural in-
terpretations of earlier Paleolithic industries. In a symbolic,
cultural context, styles change relatively rapidly. Yet most
pre-Upper Paleolithic industries lasted many tens or even
hundreds of thousands of years, and for the Acheulian and
Oldowan, more than a million years each. Such long-lived
and conservative patterns of behavior, in the face of major
geographic and environmental variability, are not consis-
tent with cultural variation. For these reasons, basing in-
terpretations of cognitive, cultural, or social evolution on
lithic industries is problematic.

Admittedly, some of this problem may be due to the
coarse resolution of Lower and Middle Paleolithic assem-
blages. Paleolithic stratigraphic horizons, defined geologi-
cally, are typically quite thick and can represent several
hundreds, thousands, or even tens of thousands of years.
An excavated assemblage, in effect, collapses all of this
time and treats it more or less as a single temporal event
(McPherron 2005; Stern 1993, 1994) or an “occupation.”
But, given the enormity of time that is reflected in a par-
ticular assemblage, it has to be asked whether or not it is re-
alistic to assume that the behaviors that led to its formation
were constant. This is not an argument for either side of the
style/activity debate; rather, the problem is that our units
of analysis—assemblages that are defined on the basis of
geology —can only be taken as a cumulative sum of several
discrete events, both behavioral and natural.

The problem, however, is in the nature of our evi-
dence. Given all the fundamental problems surrounding
the definition of a single assemblage, especially one that it
is formed over geological time and reflects processes that
operate over geological time, it is hard to isolate particular
occupations or discrete behavioral patterns—both of which
are necessary to define or recognize a particular adaptive
tradition. To some extent, it is no surprise, therefore, that
groups of assemblages are defined as industries on the ba-
sis of relatively simple criteria, especially the relative pro-
portions of different lithic tool types, which in turn leads
to their recognition throughout immense spans of time
and space. While there may be aspects of them that reflect
shared traditions among hominins, isolating those shared
traditions has proven difficult at best.

This, then, represents the crux of the problem that is be-
ing exemplified here with the Tayacian of Fontéchevade: is
the evidence at hand, coupled with our methods of acquir-
ing and analyzing it, sufficient to address the issue of the
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extent to which patterns in the archaeological record reflect
shared cultural traditions? We have to conclude that it is
not. This is not to say that the evidence shows a lack of such
traditions, but simply that it cannot be simply assumed that
the patterns apparent in the archaeological record are a re-
sult of such behavior.

ACKNOWLEDGMENTS

We thank the National Science Foundation and the Uni-
versity of Pennsylvania Museum of Archaeology and An-
thropology for funding of the Fontéchevade excavations,
as well as M. Baratin of the SRA of the Poitou-Charente, M.
Perrin and the staff of the Musée National, St. Germain-en-
Laye, M. and Mme. Buffet, and all of the residents of the
village of Orgedeuil for their generous hospitality.

REFERENCES

Abbazzi, L., Fanfani, F., Feretti, M.P,, Rook, L., Cattani, L.,
Masini, F., Mellegni, F., Negrino, F.,, & Tozzi, C., 2000.
New Human Remains of Archaic Homo sapiens and
Lower Palaeolithic Industries from Visogliano (Duino
Aurisina, Trieste, Italy). Journal of Archaeological Science
27(12), 1173-1186.

Amick, D., & Maudlin, R. (Eds.), 1989. Experiments in Lithic
Technology. International Series S528. Oxford: British
Archaeological Reports.

Antoine M., 1951. Les grandes lignes de la Préhistoire ma-
rocaine. Deuxiéme Congres Panafrican de Préhistoire.
Edita, Casablanca.

Behm, J.A., 1983. Flake Concentrations: Distinguishing Be-
tween Flintworking Activity Areas and Secondary De-
posits. Lithic Technology 12, 9-16.

Benn, D.I,, 1994. Fabric shape and the interpretation of sed-
imentary fabric data. Journal of Sedimentary Petrology 64,
910-915.

Biberson P, 1961. Le Paléolithique inférieur du Maroc atlan-
tigue. Publications du ervice des antiquités du Maroc,
17, Rabat.

Binford, L. & Ho, CK., 1985. Taphonomy at a Distance:
Zhoukoudian, “The Cave Home of Beijing Man”? Cur-
rent Anthropology 26, 413—442.

Bonnichsen, R., 1988. Archaeological Taphonomy. Current
Research in the Pleistocene 5: 39—-41.

Bonnichsen, R., 1989. Construction of Taphonomic Models:
Theory, Assumptions, and Procedures. In: Bonnichsen,
R., Sorg, M.H. (Eds.), Bone Modification. Peopling of
the Americas Publications Orono: Center for the Study
of the First Americans, pp. 515-526.

Bordes, F., 1953. Essai de classification des industries “mous-
tériennes’. Bulletin de la Société Préhistorique Frangaise 50,
457-466.

Bordes, F., 1961. Typologie du Paléolithique Ancien et Moyen.
Paris:Centre National de la Recherche Scientifique.
Bordes, F., 1984. Lecons sur le Paléolithique, Tome I. Notions
de Géologie Quaternaire. Paris: Cahiers du Quaternaire

No. 7 (CNRS).

Bordes, F. & Bourgon, M., 1951. Le complexe mousterien:

Mousterien, Levalloisien et Tayacien. L’Anthropologie

55, 1-23.

Bourgon, M., 1957. Les industries mousteriennes et pre-
mousterniennes du Perigord. Masson: Archives de
I'Institut de Paleontologie Humaine Memoire 27. Par-
is.

Brace, C.L., 1964. The Fate of the ‘Classic’ Neanderthals: A
Consideration of Hominid Catastrophism. Current An-
thropology 5(1), 3-43.

Brain, C.K., 1969. The contribution of Namib Desert Hottentots
to an understanding of australopithecine bone accumula-
tions. Scientific Papers of the Namid Desert Research
Station 39, 13-22.

Brain, C.K., 1981. The Hunters or the Hunted? Chicago: The
University of Chicago Press.

Breuil, H., 1932. Les industries a éclat du Paléolithique an-
cien, I: Le Clactonien. Préhistoire 1, 125-190.

Breuil, H. & Lantier, R., 1959. Les Hommes de la Pierre Anci-
enne. Paris: Payout.

Chase, P.G., 1991. Symbols and Paleolithic artifacts: Style,
standardization, and the imposition of arbitrary form.
Journal of Anthropological Archaeology 10, 193-214.

Chase, P.G., 2001. ‘Symbolism’ is two different phenomena:
Implicatons for archaeology and Paleontology. In: To-
bias, P.V.,, Raath, M.A., Moggi-Cecchi, J., Doyle, G.A.
(Eds.), Humanity from African Naissance to Coming Mille-
nia. Colloquia in Human Biology and Palaeoanthropol-
ogy. Florence: Firenze University Press, pp. 199-212.

Chase, P.G., 2006. The Emergence of Culture: The Evolution of a
Uniquely Human Way of Life. New York: Springer.

Chase, P.G. & Nowell, A., 1998. Taphonomy of a Suggested
Middle Paleolithic Bone Flute from Slovenia. Current
Anthropology 39(4), 549-553.

Commont, V., 1910. Les différents niveaux de 'industrie de
I’Age du Renne dans les limons du Nord de la France.
Congreés Préhistorique de France, Tours, pp. 105-106.

Commont, V., 1913. Les hommes contemporains du Renne
dans la vallée de la Somme. Mémoires de la Société des
Antiquaires de Picardie 27, 207-646.

Dart, R., 1957. The osteodontokeratic culture of Australopithe-
cus prometheus. Transvaal Museum Memoirs, no° 10.
Pretoria.

Debénath, A. & H. Dibble, 1994. The Handbook of Paleolithic
Typology.Vol 1. The Lower and Middle Paleolithic of Europe.
Philadelphia: University Museum, University of Penn-
sylvania.

Dibble, H.L., 1995a. An Assessment of the Integrity of the
Archaeological Assemblages. In: Dibble, H.L., Lenoir,
M. (Eds.), The Middle Paleolithic Site of Combe-Capelle Bas
(France). Philadelphia: University Museum, University
of Pennsylvania, pp. 245-258.

Dibble, H.L., 1995b. Middle Paleolithic scraper reduction:
background, clarification, and review of evidence to
data. Journal of Archaeological Method and Theory 2(4),
299-368.

Dibble, H.L., Chase, P.G., McPherron, S.P., & Tuffreau, A.,
1997. Testing the Reality of a “Living Floor” with Ar-
chaeological Data. American Antiquity 62, 629-651.

Dibble, H.L. & Holdaway, S., 1993. The Middle Paleolithic



THE TAYACIAN FROM FONTECHEVADE © 19

of Warwasi Rockshelter. In: Olszewski, D. & Dibble,
H.L. (Eds.), The Paleolithic Prehistory of the Zagros. Phila-
delphia: University Museum, University of Pennsylva-
nia, pp. 75-99.

Dibble, H.L. & Lenoir, M. (Eds.), 1995. The Middle Paleolithic
Site of Combe-Capelle Bas (France). Philadelphia: Univer-
sity Museum, University of Pennsylvania.

Dibble, H.L. & Rolland, N., 1992. On assemblage variabil-
ity in the Middle Paleolithic of Western Europe: His-
tory, Perspectives and a New synthesis. In: Dibble, H.L.
& Mellars, P. (Eds.), The Middle Paleolithic: Adaptation,
Behavior and Variability. Philadelphia: University Mu-
seum, University of Pennsylvania, Symposium Series
Vol. 2, pp. 1-20.

Effremov, 1., 1940. Taphonomy: a New Branch of Paleontol-
ogy. Pan-American Geologist 74, 81-93.

d’Errico, F. & Paola, V., 1997. Holes and grooves: the contri-
bution of microscopy and taphonomy to the problem
of art origins. Journal of Human Evolution 33, 1-31.

Fitte, P., 1948. Note sur le Tayacien. Bulletin de la Société His-
torique Naturelle du Vaucluse 1, 3-7.

Flenniken, J. & Haggerty, J., 1979. Trampling as an Agency
in the Formation of Edge Damage: An Experiment in
Lithic Technology. Northwest Anthropological Research
Notes 13, 208-14.

Garrod, D.AE. & Bate, D.M., 1937. The Stone Age of Mount
Carmel. Oxford: Clarendon Press.

Genty, D., Dauphin, Y., Deflandre, G., Quinif, Y., & Mis-
kovsky, C., 1997. Exemples de particules d’origine
anthropique piegees dans les lamines de croissance
de stalagmites; interet pour la reconstitution des en-
vironnements humains anciens. In: Karst etarcheologie.
Colloque de 'UMR 5590 du CNRS et de I’ Association
francaise pour I'Etude du Quaternaire 8, pp. 149-157,
341-342.

Gifford-Gonzalez, D.P.,, Damrosch, D.B., Damrosch, D.R.,
Pryor, J., & Thunlen, R., 1985. The Third Dimension in
Site Structure: An Experiment in Trampling and Verti-
cal Dispersal. American Antiquity 50, 803-818.

Goldberg, P, Weiner, S., Bar-Yosef, O., Xu, Q., & Liu, J.,
2001. Site formation processes at Zhoukoudian, China.
Journal of Human Evolution 41, 483-530.

Gowlett, John A. J., 1984. Mental abilities of early man: A
look at some hard evidence. In: Foley, R.A. (Ed.), Homi-
nid Evolution and Community Ecology: Prehistoric Human
Adaptation in Biological Perspective. Academic Press,
London, pp. 167-192.

Gowlett, J.A.J., 1996. Mental abilities of early Homo: ele-
ments of constraint and choice in rule systems. In Mel-
lars, Paul and Gibson, Kathleen R., (Eds.), Modelling the
Early Human Mind. McDonald Institute Monographs,
Cambridge, pp 191-216.

Guilmet, G.M., 1977. The evolution of tool-using and tool-
making behaviour. Man 12, 33-47.

Henri-Martin, G., 1957. La Grotte de Fontechevade. Premieére
Partie: Historique, Fouilles, Stratigraphie, Archéologie. Ar-
chives de I'Institut de Paléontologie Humaine 28 Paris:
Masson et Compagnie.

Hill, C.A., 1982. Origin of black deposits in caves. The NSS
Bulletin 44, 15-19.

Hohman, G. & Fruth, B., 2003. Culture in bonobos? Be-
tween-species and within-species variation in behav-
ior. Current Anthropology 44(4): 563-571.

Holdaway, S., McPherron, S.P, & Roth, B.J., 1996. Notched
tool reuse and raw material availability in French Mid-
dle Paleolithic sites. American Antiquity 61(2), 377-89.

Holloway, R.L., 1969. Culture: A human domain. Current
Anthropology 10, 395-412.

Holloway, R. L. 1981. Culture, Symbols, and Human Brain
Evolution. Dialectical Anthropology 5: 287-303.

Isaac, G.L., 1976. Stages of cultural elaboration in the Pleis-
tocene: Possible archaeological indicators of the devel-
opment of language capabilities. Annals of the New York
Academy of Sciences 280, 275-88.

James, S., 1989. Hominid use of fire in the Lower and Mid-
dle Pleistocene: A review of the Evidence. Current An-
thropology 30, 1-26.

Klein, R.G. & Edgar, B., 2000. The dawn of human culture.
New York: John Wiley & Sons, Inc.

Kluskens, S.L., 1995. Archaeological Taphonomy of Combe-
Capelle Bas from Artifact Orientation and Density
Analysis. In: Dibble, H.L., Lenoir, M. (Eds.), The Middle
Paleolithic Site of Combe-Capelle Bas (France). Philadel-
phia: University Museum, University of Pennsylvania,
pp. 199-243.

Lartet, E., 1861. Nouvelles recherches sur la coexistence de
I'homme et des grands mammiferes fossiles réputés
caractéristiques de la derniere période géologique. An-
nales des Sciences naturelles. 1I. Zoologie, 4eme série XV,
177-253.

Lartet, E. & Christy, H., 1865-75. Reliquiae Aquitanicae, Be-
ing Contributions to the Archaeology and Palaeontology of
Périgord and the Adjoining Provinces of Southern France.
London: Williams & Norgate.

Le Grand, Y., 1994. Approche méthodologique et technologique
d’un site d’habitat du Pléistocéne moyen: la grotte no. 1 du
Mas des Caves (Lunel-Viel, Hérault). Préhistoire Anthro-
pologie Méditerranéennes 3.

Lenoble, A. & Bertran, P., 2004. Fabric of Palaeolithic levels:
methods and implications for site formation processes.
Journal of Archaeological Science 31(4), 457-469.

Lumley, H. de, 1960. Clactonien et Tayacien dans la région
méditerranéenne francaise. Compte-Rendu Académie des
Sciences de Paris 250, 1887-1888.

Lyman, R.L., 1994. Vertebrate Taphonomy. Cambridge Manu-
als in Archaeology London: Cambridge University
Press.

Mann, A. & Trinkaus, E., 1973. Neandertal and Neander-
tal-like fossils from the Upper Pleistocene. Yearbook of
Physical Anthropology 17, 169-93.

Marks, A.E., Hietala, H.J., & Williams, J.K., 2001. Tool stan-
dardization in the Middle and Upper Palaeolithic: A
closer look. Cambridge Archaeological Journal 11(1), 17—
44,

McBrearty, S., Bishop, L., Plummer, T., Dewar, R., & Co-
nard, N.J., 1998. Tools Underfoot: Human trampling as



20 * PaleoAnthropology 2006

an agent of lithic artifact edge modification. American
Antiquity 63(1), 108-129.

McPherron, S.P.,, 1994. A Reduction Model for Variability in
Acheulean Biface Morphology. Dissertation in Anthropol-
ogy. Philadelphia: University of Pennsylvania.

McPherron, S.P,, 1999. Ovate and Pointed Handaxe Assem-
blages: Two Points Make a Line. Préhistoire Européenne
14, 9-32.

McPherron, S.P,, 2005. Artifact orientations and site forma-
tion processes from total station proveniences. Journal
of Archaeological Science 32, 1003-1014.

McPherron, S.P. & Dibble, H.L., 2000. The lithic assemblag-
es of Pech de L'Aze IV (Dordogne, France). Préhistoire
Européenne 15, 9-43.

McPherron, S.P., Soressi, M., & Dibble, H.L., 2001. Deux
nouveaux projets de recherche a Pech de 1’Azé (Dordo-
gne, France). Préhistoire du Sud-Ouest 8, 11-30.

Mortillet, G. de, 1869. Essai d’une classification des cav-
ernes et des stations sous abri, fondée sur les produits
de l'industrie humaine. Matériaux pour servir a I’histoire
primitive de I'homme V, 172-179.

Mortillet, G. de, 1883. Le Préhistorique: Antiquité de I’Homme.
Paris: C. Reinwald.

Nash, D.T. & Petraglia, M.D., 1987. Natural Formation Pro-
cesses and the Archaeological Record. Oxford: British Ar-
chaeological Reports International Series 352.

Neuville, R., 1951. Le site Clacto-Abbevillien, Tayacien,
Acheuléen et Micoquien de Sidi-Abderrahman (Ma-
roc); histoire d'un classement. Bulletin de la Société
Préhistorique Francaise 48, 101-108.

Neuville, R., Bentor, Y., Haas, G., Perrot, J., & Vaufrey, R,
1951. Le Paleolithique et le Mesolithique du Desert de Judee.
Archives de I'Institut de Paleontologie Humaine, Mem-
oire 24 Paris.

Newcomer, M., 1971. Some Quantitative Experiments in
Handaxe Manufacture. World Archaeology 3, 85-94.
Nielson, A., 1991. Trampling the Archaeological Record: An

Experimental Study. American Antiquity 56, 483-503.

Nishida, T., Mitani, ].C., & Watts, D.P,, 2004. Variable
grooming behaviours in wild Chimpanzees. Folia Pri-
matologica 75(1): 31-36.

Howell, F.C., 1959. Upper Pleistocene Stratigraphy and
Early Man in the Levant. Proceedings of the American
Philosophical Society 103(1), 1-65.

Paletta, Céline 2005. L’évolution des comportements de subsis-
tance des hommes du Moustérien au Solutréen dans la ré-
gion Poitou-Charentes (France). These, Muséum National
d’Histoire Naturelle.

Perrot, J., 1968. La Prehistoire Palestinienne. Supplement au
Dictionnaire de la Bible VIII, 43, 286—446.

Pettitt, P.B., 1997. High resolution Neanderthals? Interpret-
ing Middle Paleolithic intrasite spatial data. World Ar-
chaeology 29(2), 208-224.

Peyrony, D., 1938. La Micoque, les fouilles recentes, leurs
significations. Bulletin de la Société Préhistorique Fran-
caise 6, 257-88.

Peyrony, D., 1950. Qu’est-ce que le Tayacien? Bulletin Société
Préhistoire Frangaise 3—4, 102.

Rolland, N., 1986. Recent findings from La Micoque and
other sites in southwestern and mediterranean France:
their bearing on the “Tayacian” problem and Middle
Paleolithic emergence. In: Bailey, G.N., Callow, P. (Eds.),
Stone Age Prehistory. Cambridge: Cambridge University
Press, pp. 121-151.

Sackett, J.R., 1981. From de Mortillet to Bordes: a century
of French Paleolithic Research. In: Daniel, G. (Ed.), To-
wards a History of Archaeology. London: Thames and
Hudson, pp. 85-99.Schick, K.D., 1986. Stone Age Sites
in the Making: Experiments in the Formation and Trans-
formation of Archaeological Occurrences. Oxford: British
Archaeological Reports International Series 319.

Schiffer, M.B., 1972. Archaeological Context and Systemic
Context. American Antiquity 37, 156-165.

Schiffer, M.B., 1987. Formation Processes of the Archaeological
Record. Albuquerque: University of New Mexico Press.

Sergi, G., 1962. Morphological position of the “Propaeran-
thropi (Swanscombe and Fontechevade).” In: Howells,
W.W. (Ed.), Ideas on Human Evolution 1949-1961. Cam-
bridge: Harvard University Press, pp. 507-520.

Shahack-Gross, R., Bar-Yosef, O., & Weiner, S., 1997. Black-
coloured bone in Hayonim Cave, Israel: Differentiating
between burning and oxide staining. Journal of Archaeo-
logical Science 24(5), 439.

Shipman, P. & Phillips-Conroy, J., 1977. Hominid tool-mak-
ing versus carnivore scavenging. American Journal of
Physical Anthropology 46, 77-86.

Shott, M.J., 1994. Size and form in the analysis of flake de-
bris: Review and recent Approaches. Journal of Archaeo-
logical Method and Theory 1(1), 69-110.

Solecki, R.S., 1968. The Shamsi industry, a Tayacian relat-
ed industry at Yabroud, Syria. Preliminary report. La
Préhistoire problemes et tendances, Eds du CNRS, Paris,
pp. 401-410.

Stein, J.K. & Teltser, P.A., 1989. Size distributions of artifact
classes: combining macro- and micro-fractions. Geoar-
chaeology 41(1), 1-30.

Stern, N., 1991. The scatters between the patches: a study of ear-
ly hominid land-use patterns in the Turkana Basin, Kenya.
Unpublished PhD Dissertation, Harvard University.

Stern, N., 1993. The structure of the Lower Pleistocene ar-
chaeological record: a case study from the Koobi Fora
formation. (see also comment by Conard). Current An-
thropology 34, 201-226.Stern, N., 1994. The implications
of time-averaging for reconstructing the land-use pat-
terns of early tool-using hominids. Journal of Human
Evolution 27, 89-105.

Stiner, Mary C., 1991. The faunal remains from the Grotta
Guattari: A taphonomic perspective. Current Anthropol-
ogy 32(2)103-117.

Trinkaus, E., 1973. A Reconsideration of the Fontéchevade
Fossils. American Journal of Physical Anthropology 39,
25-36.

Van Schaik, C.P, Ancrenaz, M., Borgen, G., Galdikas, B.,
Knott, C.D., Singleton, I., Suzuki, A., Utami, S.S., &
Merrill, M.Y., 2003. Orangutan Cultures and the Evolu-
tion of Material Culture. Science 299(5603): 102-105



THE TAYACIAN FROM FONTECHEVADE ° 21

Valladas, H., Mercier, N., Joron, J.L., McPherron, S.P, Dib-  Villa, P.,, Bartram, L.E., 1996. Flaked bone from a hyena den.

ble, H.L., & Lenoir, M., 2003. TL dates for the Middle Paléo 8, 143-159.

Paleolithic site of Combe-Capelle Bas, France. Journal of ~ Villa, P. & Soressi, M., 2000. Stone Tools in Carnivore Sites:

Archaeological Science 30(11), 1443-1450. The Case of Bois Roche. Journal of Anthropological Re-
Vallois, H., 1958. La Grotte de Fontéchevade. 11: Anthropologie. search 56(2), 187-216.

Archives de I'Instut de Paléontologie Humaine, Paris. =~ Whiten, A., Goodall, J., McGrew, W.C., Nishida, T., Reyn-
Valoch, K., 1968. Le Remplissage et les Industries du olds, V., Sugiyama, Y., Tutin, C.E.G., Wrangham, R.W.,

Paléolithique Moyen de la Grotte Kiilna en Moravie. & Boesch, C., 1999. Cultures in chimpanzees. Nature

L’Anthropologie 72(5-6), 453—466. 399: 682-685.



