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This paper focuses on the question of the existence of collective hunting in Neanderthal populations.
While many Mousterian sites from Western Europe exhibit faunal assemblages clearly dominated by
a particular taxon, faunal spectrum alone is not enough to discuss the hunting strategies developed for
their acquisition and the relative importance of the prey in Neanderthal diet. Therefore, Neanderthal
hunting strategies are examined using different proxies such as prey selection and carcass exploitation in
two Late Pleistocene sites: Mauran and Les Pradelles. These sites share all the characteristics (high
quantity of faunal material, specialized faunal spectrum, large number of prey, catastrophic mortality
profile, seasonal slaughter, possible selective transport of the richest elements) usually recognized in
communal hunting assemblages. The conclusions underline that the subsistence economy of the hunter-
gatherers in question involves the planned procurement of animal resources with the intention of storing
surplus in anticipation of future food needs. It demonstrates that Neanderthal populations in South-
western Europe already possessed the necessary technical and cognitive capacities.

� 2011 Elsevier Ltd and INQUA. All rights reserved.
1. Introduction

A growing amount of zooarchaeological work has demonstrated
that Neanderthals subsisted primarily by hunting herbivores coming
from a large variety of environments, possibly complemented by
scavenging (Farizy et al., 1994; Grayson and Delpech, 1994; Stiner,
1994; Gaudzinski, 1995, 1996; Gaudzinski and Roebroeks, 2000;
Speth and Tchernov, 1998, 2001, 2007; Texier et al., 1998; Boëda
et al., 1999; Burke, 2004; Rendu and Armand, 2009; Rendu, 2010).
However, the question of the hunting techniques used by Nean-
derthals for the capture of large ungulates is still widely debated.
According to Mellars, the increase of specialized hunting during the
Upper Paleolithic would attest to a more systematic and intensive
exploitation of their prey. In this view, the logistical organization of
Anatomically Modern Human societies would be, as a consequence,
more pronounced that the one of Neanderthal populations (Mellars,
1973, 1989, 1996, 2004). Although based on a large sample of
Mousterian, Chatelperronians and Aurignacian faunal assemblage
sites, Grayson and Delpech have questioned the increasing dietary
specialization across the Middle to Upper Paleolithic transition
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(Grayson and Delpech, 2002, 2006), as the social behavior implica-
tions are difficult to perceive at this scale of analysis. As emphasized
by Mellars, “to have any meaning in cultural or behavioural terms,
specialization must presumably imply deliberate selection of particular
species from the total resources potentially available for exploitation”
(Mellars, 1996, pp. 196). However, by using only the archaeological
data, the discrimination between “faunal specialization as a delib-
erate economic strategies” and “purely ‘ecological’ specialization”
(Mellars, 2004) is nearly impossible (Costamagno et al., 2006). The
present authors have therefore decided to work towards a more
accurate analysis level in the aim to identify the procurement
strategies and the linked strategies developed by Neanderthals.
Indeed, as underlined by Gaudzinski, analysis of monospecific
archaeofaunas point to a variety of exploitation tactics used by
Neandertals (Gaudzinski, 1996, 2006). This paper focuses more
specifically on the question of the existence of collective hunting
linked to the killing of numerous prey during the same hunting
event in order to constitute some food storage for deferred
consumption. Indeed, although numerous Mousterian sites exhibit
a monospecific faunal spectrum such as, for example in south-
western France, La Borde (Jaubert et al., 1990), Mauran (Farizy et al.,
1994), Coudoulous I (Coumont, 2005), Jonzac (Airvaux, 2004) and
Les Pradelles (Costamagno et al., 2006), and the German sites
of Wallertheim (Gaudzinski, 1995) and Saltzgitter Lebenstedt
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(Gaudzinski and Roebroeks, 2000), the existence of this type of
strategy, which requires a considerable degree of collaboration
between hunters and the anticipation of prey movement is still
widely disputed for the Neanderthals (Costamagno et al., 2006;
David and Enloe, 1993; Mellars, 2004; Rendu, 2007).

Ethnographically, communal hunting of large ungulate herds
may have different purposes (economical, symbolic .). When the
objective is to obtain a large quantity of skins and meat, possibly
stored (Binford, 1978; Driver, 1990) or consumed in an aggregation
site (Todd, 1987) these particular hunting events share some
specific features. In temperate and cold climates, they are charac-
terized by a great number of slaughtered individuals from the same
species, a catastrophic mortality profile, a selective exploitation of
the carcasses and systematic transport of the skeletal elements of
high nutritive value from the kill site to the base camp (David and
Enloe, 1993; Costamagno, 1999). Furthermore, this kind of hunting
strategy can only be conducted on gregarious prey.

2. Material and methods

Two sites have been considered in this paper: Mauran, domi-
nated by bison, and Les Pradelles, where the bone assemblage is
largely constituted of reindeer remains (Fig. 1).

2.1. Les Pradelles

Excavated by Vandermeersch, and then by Maureille and Mann,
the site of les Pradelles (Marillac-le-Franc, Charente) is a collapsed
Fig. 1. Site locations. M
gallery within a karstic system (Maureille et al., 2007) (Fig. 1). Its
deposits produced a Quina industry contemporaneous with the last
glaciation (Bourguignon, 1996; Meignen et al., 2007). In the lowest
levels, facies 2 has been retained for this analysis. The faunal
spectrum is largely dominated by reindeer and is exclusively of
human origin (Costamagno et al., 2005, 2006). The zooarchaeo-
logical research presented for this paper was exclusively conducted
on reindeer remains. Only the material coming from the Maureille
and Mann excavation was included in this study, due to the
problem of sampling strategies used during the Vandermeersch
excavation. However, to increase the sample size, minimum
number of individuals (MNI) and age profiles were based on the
products of both excavations.

The calculation of the MNI was based on all of the skeletal
elements (bones and teeth). Age at death was established on the
dental remains using tooth eruption sequences (Miller, 1974) and
the quadratic method (Klein et al., 1983)modified for its application
(Pike-Tay et al., 2000) to reindeer (Soulier, 2008). Cementum
analysis was conducted to identify the hunting season (Rendu et al.,
submitted for publication). The techniques used in the dental
seasonal increments analysis of the ungulate teeth employed
polarized light microscopy and followed the protocol generally
used (Pike-Tay et al., 1999, 2008; Wall, 2005; Rendu, 2010). With
regard to the skeletal part profiles, all taxonomically identifiable
specimens (including shaft fragments) were taken into account. In
order to highlight the skeletal element representation, normed %
NISP (%NNISP) was calculated for each skeletal portion (Grayson
and Frey, 2004). NNISP represents “the skeletal parts NISP values
ap from Geoatlas.



Table 1
NISP counts for large mammals at les Pradelles.

NISP % NISP

Canis lupus 6 0.1
Vulpinae 8 0.2
Crocuta crocuta 1 0.0
Panthera spelaea 1 0.0
Mustelidae 1 0.0
Bovinae 49 1.1
Equus caballus germanicus 40 0.9
Cervus elaphus 3 0.1
Rangifer tarandus 4434 97.5
Leporidae 6 0.1
Marmota marmota 1 0.0

Total 4550 100
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divided by the number of times the relevant part occurs in the
skeleton of the animal involved” (Grayson and Frey, 2004, p. 31).

The skeletal elements were grouped together into large
anatomical segments: cranial elements (skull, mandible), post-
cranial axial skeleton (vertebrae, ribs), scapulae and pelvis, long
bones of the upper limb (humerus, radio-ulna, femur, and tibia),
long bones of the lower limb (metacarpal, metatarsal) and compact
foot bones (carpal, tarsal, phalanges). The skeletal part profile for
reindeer was analyzed using the utility index (SFUI) calculated by
Metcalfe and Jones (1988) for reindeer carcasses. Following the
recommendations of Jones and Metcalfe (1988), the marrow cavity
volume of reindeer bones were used rather than the marrow index
calculated by Binford (1978). The correlation coefficients calculated
are Spearman’s rho. With regard to taphonomic and zooarchaeo-
logical observations, all bone surfaces were observed under a low-
angled light using a hand lens (magnification 12 � ). The criteria
used to identify these traces are those listed by Blumenschine et al.
(1996). The trace frequencies were calculated on the basis of the
number of identified specimens, bones with unobservable surfaces
having been excluded from the calculations (according to Delpech
and Villa, 1993). Finally, the criteria developed by Villa and
Mahieu (1991) to distinguish green- and dry-fractures were
applied.

2.2. Mauran

The open air site of Mauran lay against a dismantled limestone
cliff. While the excavation was concentrated on a small surface of
25m2, the numerous excavation tests suggest that the site extension
is higher than 1000 m2 (Farizy et al., 1994). Its deposits yielded
a Denticulate Mousterian associated with numerous bison remains
(Jaubert, 1993; Farizy et al., 1994; Thiébault, 2005) (Fig. 2). The
excavation undertaken by Farizy identified two archaeological levels
attributed toMarine Isotope Stage (MIS) 3. Only Layer 2 was studied.
Except for the seasonal data obtained through a skeletochrono-
logical analysis (Rendu, 2007), all the results were obtained from the
study published by David and Farizy (1994). The establishment of
the minimal number of individuals was based on the dental
remains. Sex-ratio was evaluated by these researchers using criteria
in Speth (1983). Age at death was established using the tooth
eruption sequences and tooth wear evaluated by recording the
crown height of the M3 (Klein and Cruz-Uribe, 1984). The skeletal
part profile was calculated by using % survival (Brain, 1981) and the
% MAU (Binford, 1978). It then was compared by David and Farizy
(1994) to the bone density of the different skeletal portions
(Kreutzer, 1992) and also to their nutritive value (Brink, 1997).
A reevaluation of this relationship has recently been proposed
Fig. 2. Mortality profile from Les Pradelles (Soulier, 2008) co
(Rendu et al., submitted for publication) by using the SFUI which
allows the use of complete bones, thereby minimizing the impact of
differential preservation (Metcalfe and Jones, 1988). Butchery marks
(percussion marks, cut marks) and burned bones were systemati-
cally recorded, but the poor preservation of the cortical surfaces and
the high degree of post-depositional fragmentation minimize the
potential of these approaches.
3. Results

3.1. Les Pradelles

Les Pradelles is characterized by a high density of faunal
remains, mostly ungulates, compared to the lithic material. The
osseous collection is particularly well preserved. Facies 2 is largely
dominated by reindeer (97.5%). Large bovid and horse are the
second and third most important prey (Table 1). As expected,
calculating the evenness of the bone assemblage (Evenness ¼ �P

pi ln pi/ln S with S taken to be the number of taxa in the assemblage
and p the proportion of specimens in the species) shows that the
taxonomic diversity is low for the documented layer (E ¼ 0.065).
Seventeen slaughtered individuals were identified by the MNI on
the Maureille and Mann teeth collection, but by considering the
dental remains from the Vandermeersch collection this number
can be increased to 59. The mortality profiles suggest a catastrophic
mortality, but with an underrepresentation of the individuals under
two years of age (Figs. 2 and 3) (Soulier, 2008). The cementum
results conducted on twelve individuals attest to a seasonal hunting
centered on the end of the warm season (Fig. 4) (Rendu et al.,
submitted for publication).
mpared to a present reindeer population (Miller, 1974).



Fig. 3. Mortality profiles for Les Pradelles reindeer using a ternary diagram modified
after Costamagno (1999).

Fig. 5. Skeletal part representation for Les Pradelles Reindeer. (Drawing from Beauval
and Coutureau, 2003).
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At Les Pradelles, based on long bone abundance on themid-shaft
specimens, long bones are among the most abundant elements,
particularly the long bones of the posterior limb (Fig. 5). Ribs,
vertebrae and foot bones are extremely rare. Cranial elements are as
frequent as the anterior limb bones. Due to the different degree of
fragmentation between the epiphyses and the shaft fragments, the %
NNISP cannot be compared to the density of the skeletal portions.
However, the fact that the epiphyses of low density and the small
compact bone are equally rare has to be underlined. The study of
levels 9 and 10 of the Vandermeersch excavation has already
highlighted a positive and statistically significant relationship
between the relative abundance of skeletal parts and their density
(layer 9: rs ¼ 0.799, p < 0.01 and layer 10: rs ¼ 0.729, p < 0.01)
(Costamagno et al., 2006). There is a positive relationship between
Fig. 4. Reindeer seasonal cycle (modified from West, 1997) compared to the hunting
period identified by the skeletochronological analysis, underlined in black.
the SFUI and the %NNISP but it is not statistically significant
(rs ¼ 0.110, p > 0.05). Axial parts, given their high nutritional utility,
are less well represented than expected, whereas and tibias and
metatarsals are more abundant than expected.

The abundance of the axial parts with their high nutritional
utility is clearly weaker than expected, whereas the abundance of
tibia and metatarsal is much more frequent than expected. Fig. 6
compares the abundance of the skeletal elements with the
volume of their medullar cavity. The nutrients within the bones
better explain the relative abundance of the long bones than the
SFUI (rs ¼ 0.916, p < 0.01) (Speth and Clark, 2006), suggesting
selective transport of the elements.

The frequency of carnivore activity is extremely low, and less
than 3% of the faunal material exhibit tooth marks or evidence of
digestion. On the other hand, butchery marks are exceptionally
Fig. 6. Marrow cavity volume versus %NNISP at les Pradelles (MAN: mandible; VRT:
vertebrae; SCP: scapula; HUM: humerus; RAU: radio-ulna; MCM: metacarpus; PEL:
pelvis; FEM: femur; TIB: tibia; MTM: metatarsus; PHA: phalanges).



Fig. 7. Percentage of anatomical regions bearing one or more cutmarks at les Pradelles
(I: skull and mandible; II: vertebrae; III: ribs; IV: scapula and pelvis; V: humerus, radio-
ulna, femur and tibia, VI: metacarpus and metatarsus, VII: carpal, tarsal, phalanges).

Fig. 9. Mortality profiles for Mauran bison (after David and Farizy, 1994).
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numerous. Once the dental remains are excluded, cut marks can be
observed on 30.3% of the faunal material and long bone remains
have the highest frequency of human modifications (Fig. 7). The
material is extremely fragmented and, except for a metacarpus, all
long bones and most of the phalanges were found broken (76% of
the first phalanges and 61% of the second phalanges). 71% of the
edge of the long bone shaft and 91.5% of the phalanges exhibit
evidence of fragmentation on green bones. Percussion marks are
more common on the long bones than on the rest of the faunal
remains (Fig. 8). The absence of burnt bone is a major characteristic
of the assemblage.

3.2. Mauran

At Mauran, the faunal remains are more common than the lithic
material (Farizy et al., 1994). The faunal spectrum is nearly exclu-
sively constituted of bison remains, and the Shannon index
(E ¼ 0.04) is even lower than at Les Pradelles, confirming the low
diversity of this faunal assemblage. Based on the jugal teeth, the
minimum number of individuals attests to 137 slaughtered bison.
However, by taking into account the full extent of the site, the total
number of carcasses is estimated at around 4000 (David and Farizy,
1994). Female and juvenile individuals largely predominate, and
male individuals are relatively infrequent in the assemblage (see
David and Farizy, 1994). The mortality profile follows a catastrophic
pattern, and the scarcity of individuals under two years of age is
probably linked to post-depositional factors (Fig. 9).

Seasonality data were available for a large number of individ-
uals. Twenty individuals were analyzed using the cementum
Fig. 8. Percentage of anatomical regions bearing one or more percussion marks at les
Pradelles (I: skull and mandible; II: vertebrae; III: ribs; IV: scapula and pelvis; V:
humerus, radio-ulna, femur and tibia, VI: metacarpal and metatarsal, VII: carpal, tarsal,
phalanges).
approach and, together with the fifteen juveniles for which tooth
wear data were already available (Brugal and David, 1993; David
and Farizy, 1994), hunting appears to have been concentrated at
the end of the warm seasonwas established (Rendu, 2007) (Fig. 10).
The bison carcasses are characterized by an underrepresentation of
vertebrae and of some fleshy long bones such as the femur (Fig. 11).
Because of some differential preservation problems, David and
Farizy (1994) argued that discussion of differential transport of
these skeletal portions was impossible. However, a strong and
highly statistically significant negative relationship (rs ¼ �0.67,
p < 0.01) exists between the %MAU and the SFUI, suggesting that
a possible exportation of the richest elements should be considered
(Rendu et al., submitted for publication). Exploitation of the
carcasses focused on the long bones rich in marrow, while signifi-
cant parts of the skeletons were not affected by human activities
such as phalanges that were found in anatomical connection.
Moreover, 50% of the metapodials are complete and intact. Never-
theless, skeletal elements of juveniles were systematically discarded
Fig. 10. Bison seasonal cycle (modified from Rendu, 2007 and Rendu and Armand,
2009) compare to the hunting period identified by the skeletochronological analysis,
underlined in black.



Fig. 11. Skeletal part representation for Mauran bison after David and Farizy (1994).
(Drawing from Coutureau, 2003).

W. Rendu et al. / Quaternary International 247 (2012) 50e58 55
unexploited (David and Farizy, 1994), a pattern that is not unex-
pected as indicated by Speth and Clark (2006). Alterations of the
cortical surfaces of the bones, a consequence of weathering, limit
the observation of the cut marks, precluding discussion of the
butchery activities on the site (David and Farizy, 1994) (Fig. 11).
4. Discussion

Facies 2 of Les Pradelles and Mauran are characterized by
a monospecific faunal spectrum specialized on reindeer for the
former and on bison for the latter. The predominance of a specific
taxon and the great number of individuals raise the question of the
existence of communal hunting developed by the Neanderthal
population. As stated previously, the ethnographic data suggest
that this kind of hunting was undertakenwith the aim of providing
for specific needs such as food for storage for the winter as well as
hides, and also as a means for underwriting large periodic aggre-
gations of people for social, reproductive, and other reasons. The
two assemblages attest to seasonal hunting at the end of the warm
season. At Les Pradelles, the reindeer would have been killed during
the fall migration. At Mauran, taking into account both the skel-
etochronological results and the tooth wear analysis, the etholog-
ical information aboutmodern bison and the topography of the site,
a pattern of hunting at the end of the warm season, during the rut,
has been proposed (Rendu, 2007).

While it is obviously impossible to identify the number of prey
killed during each hunting event, several elements suggest
a slaughter of a significant number of individuals. At Mauran and
Les Pradelles, the mortality data seem to fit in with a catastrophic
profile. An underrepresentation of juvenile individuals is, however,
perceptible. While at Mauran this seems to be a consequence of
a differential preservation between deciduous and permanent
teeth, at Les Pradelles, the excellent preservation of the material
leads to rejection of this hypothesis. However, the systematic
rejection of the juvenile carcasses at Mauran must be considered.
This suggests that, in both cases, exploitation was centered on the
individuals which were of greater interest in terms of the quantity
of meat, marrow, and perhaps grease. At Mauran, some anatomical
connections, and the high frequencies of unexploited phalanges
and metapodials associated with the richness in cranial elements,
are strong evidence suggesting the presence of complete carcasses.
The Mauran site would have been used as a kill site for bison for
several generations (Farizy et al., 1994). Some topographic charac-
teristics such as the presence of the vale, the little cliff, the swamp
area, are consistent with a hunting strategy which entailed the
trapping of several individuals (Farizy et al., 1994; Rendu, 2007).
Neanderthals would then have stayed there for all of the carcass
processing. At Les Pradelles, the reindeer carcasses were brought to
the site with a preference for the long bones rich in marrow. In the
case of communal hunts leading to mass kills, carcasses are subject
to standardized treatment resulting in the systematic rejection of
certain parts at the butchering site (Wheat, 1972; Binford, 1978;
Speth, 1983) whereas small scale hunting results generally in the
exploitation of the entire carcass (Bartram, 1993; Bunn, 1993).
Although specific conditions (size of the animal, how much time
the hunters have, how far they are away from camp, their food
needs) may modify this pattern (Bartram, 1993). At Les Pradelles,
therefore, the preferential introduction of nutritionally rich
elements onto the site is consistent with a slaughter of several
reindeer during the same hunting event. The selective transport of
adult individuals fits in well with this hypothesis. Hunting by
trapping or by the interception of a part of a herd can be suggested.

Were these collective hunting events, which had for conse-
quence the slaughter of a great number of individuals, aimed at
producing a storage surplus of food, as well as hides, for laterwinter
use? The paucity of evidence of deferred consumption of the food
supplies and the even rarer evidence of skinning at these sites,
make it difficult to tackle this question directly. At Les Pradelles, the
conjunction of the lithic and the faunal data suggest several
hypotheses. The very low density of lithic material and the
systematic introduction of ready-to-use and heavily curated stone
tools, are evidence of short term occupations (Meignen et al., 2007;
Costamagno et al., 2006). This occupation pattern is not compatible
with the consumption on the site of the whole amount of the
carcasses obtained by successive hunts, nor does it suggest
consumption by large temporary aggregations of people brought
together for a short period by social, demographic, or other factors.
In this context, the great number of prey, the high frequency of cut
marks, evidence of standardization and systematization of themeat
processing, the selective introduction into the site of the richest
elements in marrow and grease, the nature of the occupation and
the lack of living structures such as a fire place might be seen as
proof of the use of the site as a secondary butchery site and sustain
the hypothesis of food storage for a deferred consumption and/or
preparation of the animal resources for easier transport toward
a base camp (Costamagno et al., 2006). Simultaneously, the skeletal
part profile fromMauran, characterized by an underrepresentation
of some fleshy elements, is not very different from that seen in
northern American Holocene kill sites (e.g. Speth, 1983). Further-
more, the discarding of the juvenile bones on site sustains the
hypothesis of a selective exploitation of the richest elements.
However, the bone surface modifications limit discussion of the
intensity of the carcass butchery.

To summarize, Les Pradelles and Mauran share all the charac-
teristics (large quantity of faunal material, specialized faunal
spectrum, large number of prey, catastrophic mortality profile,
seasonal slaughter, possible selective transport of the richest
elements) of specialized hunting (sensu David and Enloe, 1993).
This communal hunting involved the planned procurement of
animal resources, very likely with the intention of storing the
surplus in anticipation of future needs. Such hunting strategies
require the participation of a large number of individuals. They also
imply an important degree of communication among participants,
active cooperation, and a defined role for everyone: thus, a social
organization (e.g. Kurz, 1937; Frison, 1978; Morgan, 1980). This
communal hunting implies the systematic scheduling of activities
to form a year-round pattern or “annual round”. The subsistence
economy of the hunter-gatherers in question involves the planned
procurement of animal resources with the intention of storing
surplus in anticipation of future food needs, suggesting that
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Neanderthal populations in Southwestern Europe already
possessed the necessary technical and cognitive capacities,
contrary towhat has been proposed previously (Mellars, 2004). The
specialisation of the faunal spectrum is not only a consequence of
the specie availability in the environment, but also a result of the
kind of hunting strategies developed by the Mousterians. There-
fore, these sites follow perfectly the definition of the specialized
hunting proposed by Mellars (1973, 1996, 2004).

This study raises the question of the place of this particular
hunting technique in the Middle Paleolithic subsistence strategies.
Especially, is it possible to suggest the recurrence of communal
hunting at other monospecific sites? Although the zooarchaeo-
logical analyses in the Mousterian context of Southwestern France
are still limited, some recent studies bring new insight to this
specific topic. At Puycelsi, the slaughter of 39 bison and their partial
exportation for deferred consumption of the meat (Griggo, cited in
Rendu et al., submitted for publication) shares important similarity
with what has been identified at Mauran. Fewer individuals might
simply be the consequence of fewer hunting events. Similarly,
during the deposition of layer 6c at La Quina, a large number of
bison were killed at the end of the warm season {Rendu and
Armand, 2009) and the richest segments were selectively expor-
ted (Debénath and Jelinek, 1998; Chase, 1999). In layer 22 of the
Jonzac site, where reindeer represent more than 80% of the %NISP,
the occurrence of anatomical connections and the possibility of an
underrepresentation of the richest part of the carcasses indicate that
the individuals were introduced in great numbers to be partially
exploited (Jaubert et al., 2008) before eventual selective transport.
For all these sites, their repetitive use with the goal of producing
a surplus of food to be consumed later at another site has been
suggested (Chase, 1999; Jaubert et al., 2008; Griggo, cited in Rendu
et al., submitted for publication). For these three sites, as for
Mauran and les Pradelles, the large quantity of faunal material, the
highly specialized faunal spectrum, the catastrophic mortality
profile, the seasonal slaughter and the possible selective transport of
the nutritionally most valuable elements seem to indicate a special-
ized hunt. These examples fromMIS 4 and 3 suggest that communal
huntingmay have played an important role in lateMiddle Paleolithic
subsistence strategies and become a more or less regular practice
(Costamagno et al., 2006; Delagnes and Rendu, submitted for
publication). This particular shift in hunting behavior (Delagnes,
2010; Delagnes and Rendu, submitted for publication) had as
a consequence the differentiation of site functions (Rendu et al.,
submitted for publication) at the end of the Mousterian.

The repeated use of specific locations at a precise moment of the
year so as to acquire and process carcasses of particular taxa is
evidence of hunting activities that are scheduled according to
a year-round pattern. These task specific locations would have
acted as satellites of a principal base camp, to which part of the
resources would have been introduced. The segmentation in both
time and space of predation activities would fit in with a logistical
mobility pattern (Binford, 1980).

This diversification of site function devoted to hunting activities
has to be underlined. Indeed, the regular predominance of reindeer
in the Early Upper Paleolithic faunal spectra is generally interpreted
as proof of specialized hunting developed by Early Aurignacian
populations (Mellars, 1973, 1996, 2004). However, there is no
evidence of specific hunting sites for this period in Southwestern
France (Bachellerie et al., submitted for publication). By taking into
account the fact that specialization should be seen as a deliberate
economic strategy (Mellars, 2004) and cannot be based only on the
recurrent association of a taxon and a techno-complex, and bearing
in mind the definition given by David and Enloe (1993) of
specialized hunting, it can be assumed that communal hunting in
the Early Upper Paleolithic is not yet established.
5. Conclusion

The question of specialized hunting conducted by Neanderthal
populations was investigated in two major Mousterian sites in
Southwestern France. Basing the analysis not only on the over-
representation in the faunal spectrum by a particular taxon but by
integrating element from prey selection and the choice in the
transport and exploitation of the carcasses, it has been shown
that, in these late Mousterian sites, communal hunting involved
deferred consumption in anticipation of future needs. Mousterian
specialized faunal spectra are not exceptional (c.f. Gaudzinski,
2006, for a general discussion) but data attesting to a segmenta-
tion of the butchery activities within the territory are extremely
rare. The generalization of zooarchaeological studies in close rela-
tionship to techno-economical analyses of the stone tool industries
is of first interest to access to the spatiotemporal organization of
Mousterian economies. Based on these two sites, occupied toward
the end of the Mousterian in Southwestern France, it is clearly
impossible to generalize this pattern to the whole southwestern
France record. Nevertheless, these two studies raise important
question about the conditions (cultural, demographic, social orga-
nization) that might favor the use of communal hunting strategies
and involved deferred consumption.

However, it can be asked, when this kind of hunting strategy
appeared for the first time and if its development followed
a particular pattern. This raises the question of the spatiotemporal
extension of this phenomenon in the Mousterian context. Does this
kind of hunting strategy show cultural elements shared by the
whole Neanderthal population or, on the contrary, does it reflect
a regional variationwhich characterized theMousterian population
of Southwestern Europe at a particular period?
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