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Traditional views of Neanderthal hunting
strategies envisage them preying on herd
species such as bison and deer, rather
than the sophisticated tracking of solitary
animals. Analysis of faunal remains from
- El Esquillen Cave in northern Spain,
e however, demonstrates that during certain
periods of the Middle Palaeolithic occupation,
Q Neanderthals focused on the hunting of

¢ El Esquilleu’
. Cave

~_Madri

4 ibex and chamois, small solitary species
7‘ that inbabited the wmountainous terrain
/‘ around the site. These results indicate that

Neanderthal hunting practices may have

J\/ had more similarity to those of their Upper
-

Palaeolithic relatives than is usually assumed.
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Introduction

One of the most controversial issues to arise in the understanding of human evolution in

recent decades is the debate on Neanderthal subsistence strategies and the nature of their diet

(Ready 2010), as this has extensive implications for early human cognition. Early analyses of

Neanderthal dietary habits were based on dentition studies that gave contradictory results.

Boule (1923) argued for a vegetarian diet, whilst Hrdlicka (1927) argued for a meat-based

diet similar to that of modern humans. This established the schism that would dominate
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the field. Were Neanderthals primarily gatherers with limited hunting strategies (Howell
1952), or carnivores hunting large ungulates (Nougier 1954)? The idea of ‘Man the Hunter’
continued to prevail (Lee & De Vore 1968; Pfeiffer 1969) until the New Archacology
of the 1960s interpreted Neanderthal subsistence as an adaptive environmental response
(Binford & Binford 1966; Geist 1978). Subsequently, processual archaeologists, supporting
an evolutionary paradigm, hypothesised that Neanderthals had no organisational ability and
were only able to implement opportunistic scavenging strategies, in contrast to anatomically
modern humans (hereafter AMH), who were supposed to be more foresighted, organised and
cooperative (Mellars 1973; Gamble 1986; Stiner 1994). This general belief was questioned
by those who advocated more complex, effective and organised hunting strategies among
Neanderthals (Chase 1989; Grayson & Delpech 2002).

In recent decades, the emergence of new methodologies has enabled better approaches to
the examination of the Neanderthal diet. Stable isotopes (Bocherens ez a/. 1991; Richards &
Trinkaus 2009) and the combination of palacobotanical (Boaz ez /. 1982), zooarchaeological
and taphonomic studies (Gaudzinski & Kindler 2011) have brought us closer to a resolution
of the hunting/scavenging debate. The Neanderthal diet was versatile, including plant foods,
marine resources and a large assortment of animals that varied widely in size (Scott 1986;
Madella ez al. 2002; Blasco 2008; Stringer ez al. 2008; Blasco & Fernédndez-Peris 2009;
Hardy & Moncel 2011).

Current debate focuses on establishing the subsistence differences between Neanderthals
and AMH. Patterns observed at several archaeological sites suggest similar strategies for both
hominins (Chase 1989; Grayson & Delpech 2002; Yravedra 2013). However, there are
some outstanding issues that have still to be addressed. Hunting specialisation, and hunting
strategies which focus on solitary animals rather than herds, are generally considered to be
characteristics of the Upper Palaeolithic, and so are traditionally associated with modern
humans: they are poorly documented in the Middle Palaeolithic (Straus 1987; Gamble
1995). Our aim in this paper is to present the Neanderthal subsistence strategy at El Esquilleu
Cave, a site where specialised hunting patterns focusing on Iberian ibex and chamois are
proved throughout the late Middle Palaeolithic (135-40 kya) in Oxygen Isotope Stage 3
(57-29 kya).

El Esquilleu Cave

El Esquilleu Cave is located in the Hermida Gorge in northern Spain (X: 371520, Y:
4790700, pg. MTN: 1:50000 Carrefia-Cabrales; Martinez & Rodriguez 1984). It is 68m
above the Deva River, 350m above sea level, and 26km from the Cantabrian coast (Baena
Preysler ez al. 2005) (Figure 1). The site was excavated between 1997 and 2006 (Baena
[Preysler] ez al. 2012): 41 archaeological layers covering the end of the Middle Palaeolithic
were identified (see Table S1 in the online supplementary material), representing a series
of Mousterian occupations. Levels 3 to 5 contain ephemeral occupation evidence with
lictle Mousterian lithic technology using local raw materials. Levels 6 to 14 show dense
Neanderthal occupation with Quina Mousterian technology, utilising a greater diversity of
raw materials. Levels 15 to 30 comprise more specialised occupation with Levallois, discoid
and Quina technology (Baena Preysler ez al. 2005). Levels 30 to 36 are currently under
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Figure 1. Location of El Esquillen Cave within the Hermida Gorge.

study and are not discussed in this paper, and levels 37 to 41 are sterile deposits formed by
low-energy processes (Jorda Pardo ez al. 2008).

Sources for 99.2% of the lithic materials used throughout the site are found within 200m
of the cave. Even materials from levels 3 to 5 come from the river zone. Nevertheless, material
from levels 7 to 20 shows a greater variability and a wider geographical range, extending to
the coastline (Baena [Preysler] ez al. 2012). The topography of the gorge may have affected
the mobility of Neanderthal groups, as faunal analyses of this and other nearby sites have
demonstrated (Yravedra & Dominguez-Rodrigo 2009); mobility did not appear to extend
far beyond the Deva River (Baena Preysler ez al. 2005, 2012), staying within approximately
5km of the site.

Materials and methods

Archaeological layers 3 to 30 provided 70 717 faunal remains. The results from levels 7, 8,
9,11, 11f, 12, 13, 17 and 22 will be discussed, but it must be noted that levels 11f and 13
are the most characteristic of Neanderthal activity at the site, and are therefore given the
most attention. Greater intensity of activity was observed in these levels, as well as a higher
proportion of faunal remains with optimal preservation. 23 450 remains were found in level
11f, and 7470 remains in level 13. Levels 3 to 5 are not considered in this work; taphonomic
analyses demonstrated that carnivores were largely responsible for the faunal accumulation
of ungulate remains in those layers (Yravedra 2006). Neither are layers 21 to 23 considered;
those were analysed in Yravedra and Uzquiano (2013).

Our study presents the results of taxonomic identification, mortality and anatomical
profiles, and taphonomic features (see online supplementary material). Taxonomic
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identification was conducted with the help of a reference collection. When exact taxonomic
identification was difficult (e.g. with shaft fragments), fauna were assigned to two categories
of animals based on their size and weight: ‘small taxa’ refers here to animals <150kg
(e.g. Capra/ibex, Rupicapralchamois), and ‘large taxa include animals >150kg (e.g.
Cervus/deer).

The representation of species is supported by the Number of Identified Specimens (NISP)
and the Minimum Number of Individuals (MNI). NISP estimation is based on Lyman’s
(1994) work and MNI estimation on Brain’s (1969). Thanks to the estimates of NISP
and MNI we can calculate the representativeness of taxa and so assess whether specialised
hunting behaviour was practised (Phoca-Cosmetatou 2009).

Seasonality profiles for individuals under three years of age have been established on
the basis of dental eruption, and mortality patterns according to dental crown wear and
dental eruption, from the work of Pérez-Ripoll (1988). Pérez-Ripoll’s (1988) study was
chosen for reference as it is founded on observations of Capra pyrenaica (the Iberian ibex),
whereas other researchers, such as Couturier (1962), analysed Capra ibex (from the Alps).
Our observations focus on the crown height and wear of molars and upper and lower P4.
Mortality profiles are classified into four categories: elderly (i.e. over eight years), adult (i.e.
over four years), juvenile and infant.

Skeletal profiles have been divided into 4 groups: cranial, trunk (i.e. axial), upper limb
bones and lower limb bones, after the methodology of Yravedra and Dominguez-Rodrigo
(2009). Skeletal profile quantification is based on the Minimum Number of Elements
(MNE), including shafts (Barba & Dominguez-Rodrigo 2005).

Analysis of the bone surface was performed with hand magnifiers according to
Blumenschine (1995). Cut-mark identification used Binford’s (1981) guidelines, as well as
Blumenschine and Selvaggio’s (1988) and Blumenschine’s (1995) work for the identification
of percussion marks. The counts and distributions of marks were calculated on the basis
of the NISP according to the bones and bone section as published by Dominguez-Rodrigo
(1997). These were compared to the experimental work conducted by Capaldo (1997) and
Blumenschine (1995), and studies by Lupo and O’Connell (2002) and Dominguez-Rodrigo
and Barba (2005) to determine the likelihood of human access to bones before carnivore
intervention. The prevalence of tooth marks on the bone assemblage provided additional
information on this topic (based largely on the work of Blumenschine (1995), Capaldo
(1997), Dominguez-Rodrigo (1997), Dominguez-Rodrigo e al. (2007) and Yravedra ez al.
(2011, in press)).

Bone fragmentation is examined from two different perspectives. The first measures the
maximum length of every bone fragment, grouping them into: 1) fragments <30mm; 2)
fragments between 31 and 50mm; and 3) fragments >51mm. The second analyses the
circumference of the shaft according to Bunn (1982), who differentiates between: 1) where
<25% of the circumference of the bone survives; 2) where the bone retains 25-75% of the
original circumference; and 3) where >75% of the circumference is complete. This analysis
allows estimations of whether bone accumulation is the result of human activity, or is actually
a result of some other agent, such as carnivores. Human-produced accumulations have very
high fracture rates where less than 25% of the degree of circumference remains, as humans
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Figure 2. Percentage MNI representation of principal prey species by level at El Esquilleu; numbers to the right give total
MNI.

are assumed to be shattering the bones to access the marrow, whereas carnivore-produced
assemblages tend to contain bones where more than 50% of the shaft circumference remains.

Results
Taxonomic profiles

Iberian ibex and chamois are the most abundant animals at El Esquilleu (Figure 2; Tables
S2 & S3 in online supplementary material). These two species make up more than 85%
of the assemblage of each level with the exception of levels 7, 9 and 12. Deer are the third
most common taxon, followed by sporadic Bos/Bison (Figure 2; Tables S2 & S3). This is
consistent with the taxonomically indeterminate remains that have been assigned to size
groups: small animals under 150kg form over 98% of the total sample (Table S2). The
other levels of the sequence comprise few individuals or fewer than 600 determinable bone
fragments (except for level 21, studied by Yravedra & Uzquiano 2013, and level 20). The
MNI results are similar, although deer appears to be as common as other small ungulates
in some levels with only 2-3 individuals including deer, chamois and ibex (Figure 2; Table
S2). For example, in levels 15 and 30 there are only one ibex, one chamois and one deer,
and levels 17, 22 and 23 have only one ibex and one deer.

The analysis of levels 11fand 13 supports these results. Level 11fincludes 23 450 remains,
of which 12.2% (2865) could be assigned to a total of 35 individuals. 7470 remains were
found in level 13, including 1167 identifiable bones (15.7%) that could be from at least 11
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individuals. Iberian ibex and chamois are the most abundant species in both levels, making
up 70% of the total MNI (Figure 2; Table S2).

Mortality profiles and seasonality

Individual mortality profiles of all kinds of taxa in levels with a MNI >6 individuals are
dominated by adults (see Table S3 in online supplementary material). Equal representation
of juveniles and adults occurs only in levels with fewer than 5 adults. Of levels 6,7, 8, 11 and
13, only level 6 could be precisely assigned to a particular season. It is difficult to determine
the time of death from adult remains: these dominate the assemblage and hence it is hard
to establish when in the year the site was occupied. Seasonal hunting patterns could only be
estimated on the basis of tooth eruption and wear studies on a few individuals from levels
3 to 13 (see Table S4 and comments in the online supplementary material). Iberian ibex
and chamois were both exploited during the same seasons. Most individuals were brought
to the site during autumn or summer, or occasionally at the end of the spring (see Table S4
and comments). This suggests that the site was occupied during the warmer seasons, when
a higher proportion of young animals would normally be expected. However, in levels 11f
and 13 it is adult and elderly ibex, chamois and deer that make up more than 60% of the
individuals in the assemblage. This indicates an intentional focus on adults at this site. The
results should nonetheless be treated with caution as the analysis does not include all of the
individuals recorded at El Esquilleu: the site could have been occupied at other times of
year.

Skeletal profiles

Skeletal profiles from El Esquilleu were grouped into two categories; small animals (< 150kg)
and animals of medium or large size (>150kg). Representation differs between levels: small
animals exceed 100 MNE in levels 3, 6, 11f, 13 and 21. Cranial and lower limb sections are
the most common, and trunk bones the least (Table S5 in online supplementary material).
Appendages are represented by both upper and lower limb bones, suggesting that complete
legs were transported to the site. In levels 11fand 13 parts of the entire skeleton were found,
hinting at the transport of complete ibex and chamois (Table S5).

Level 11f also has a high number of large animals (>150kg): deer exceed 100 MNE. Deer
in the other levels are characterised by a predominance of limb bones compared to cranial
and trunk specimens. Even in level 11f, the deficit of cranial elements is noticeable due to the
lack of teeth recorded in the assemblage. This may result from the size difference between
deer and ibex, leading to the transport of only parts of deer and other larger carcasses, or
because the surface excavated varies from level to level with different kinds of activity area
in each. Skeletal profiles of Bos/Bison are represented by shaft fragments of limb bones,
suggesting only appendages of these species were transported to the site.

Bone alteration patterns

As already noted, carnivores were responsible for the accumulation of fauna in levels 3 to 5
(Yravedra 2006), but from level 6 a series of changes can be recognised that suggest greater
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human involvement. The frequency of bones with cut and percussion marks increase, as does
the frequency of bones showing traces of thermal action (Table S6 in online supplementary
material). An increase in bone fragmentation was also observed. From level 8 onwards, over
88% of the remains measure less than 30mm in length, and approximately 99% of the long
bones have less than 25% of their circumference preserved. This matches fracture patterns
from human activities observed by Bunn (1982) when humans produce bone assemblages.
The preservation of the bones in these levels is good: weathering damage is low, dry fractures
are few, and bone surfaces show good preservation. The main factor affecting the assemblage
in levels 6 to 13 is the high incidence of fracture: a large percentage of specimens could not
be attributed to species.

Levels 14 to 18 and 23 to 30 comprise highly fractured, poorly preserved bones: this made
it impossible to recognise traces of anthropogenic exploitation on bone surfaces. However,
between levels 19 and 22, skinning, disarticulation and defleshing marks were found, as well
as evidence suggesting the use of the bones as fuel (Yravedra & Uzquiano 2013).

Taphonomic evidence from the most representative levels (11fand 13) shows a significant
anthropogenic contribution. Bones with cut marks and percussion marks are abundant,
fragmentation is very high and less than 25% of the circumference of the shaft is preserved
in 98-100% of the large bones (Table S7 in online supplementary material). This pattern is
the same as that observed in the human-produced assemblages in the experimental reference
data and in the archaeological sites (Bunn 1982; Dominguez-Rodrigo 1997; Dominguez-
Rodrigo & Barba 2005).

Fewer than 10% of large bones in levels 11f and 13 have percussion marks, and these
frequencies are slightly lower than those recorded in the reference studies (Figure 3).
Cut-mark frequencies suggest human access to meat before carnivore intervention, as the
frequencies are not dissimilar to the patterns observed when humans have primary access
to carcasses (points 1—4 in Figure 4). Finally, there are few teeth marks on the carcasses,
and these do not resemble those left by wolves, foxes, felids or hyenas. The frequency of
tooth marks on all bones, even in the levels under discussion, is very small (Figure 5). All
of this evidence—percussion marks, cut marks and tooth marks—indicate that carnivores
only intervened as scavengers and did not create the assemblage.

The distribution of cut marks on limb bones of small and large animals at El Esquilleu
also coincides with the variability described in experiments where humans are the main
taphonomic agent (Figure 6). Data recorded on the foot bones (metapodia) concurs with
the results obtained in those experiments. Marks on upper limb bones also support the case
for primary human access to the carcasses (Figure 6). Tibia and radius specimens show no
diagnostic results: when compared to the reference collection, cut-mark frequencies at El
Esquilleu are equally likely to have been from humans acting as scavengers as from hunting.
The frequency of teeth marks on these bones matches the frequencies seen elsewhere when
carnivores scavenge animal carcasses after humans (Figure 7).

Humans were hence the main agents of bone accumulation in levels 11f and 13. Level 11f
includes ibex and chamois carcasses on which skinning marks could be recognised. These
appear mainly on the bases of horns and on phalanges, while defleshing marks were observed
on various long-bone shafts, and on bones of the trunk such as ribs, scapulae and pelves.
Evisceration marks stand out on the ventral faces of ribs; dismembering marks were observed
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Figure 3. Percentage of percussion marks (PM) relating to: 1) animals <150kg (experimental data from Blumenchine
1995); 2) animals > 150kg (experimental data from Blumenschine 1995); 3) animals <150kg (experimental data from
Capaldo 1997); 4) animals > 150kg (experimental data from Capaldo 1997); compared to %PM for small animals from
El Esquilleu levels 11f and 13, where ‘1’ refers to animals <150kg and 2’ to animals > 150kg. Vertical lines show range of
results from different experiments; diamonds show mean values.
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Figure 4. Percentage of cut marks (CM) where humans have primary access to carcasses before carnivore intervention: 1)
afier Dominguez-Rodrigo 1997; 2) after Capaldo 1997; 3) afier Lupo & O’Connell 2002 for animals >150kg; 4) after
Dominguez-Rodrigo & Barba 2005 for animals <150kg. Frequencies of cut marks when carnivores have primary access to
the carcasses before human intervention: 5) after Dominguez-Rodrigo 1997; 6) after Capaldo 1997 for animals > 150kg;
compared with percentage of cut marks from El Esquilleu levels 11f and 13, where ‘1’ refers to animals <150kg and 2’ to
animals <150kg. Vertical lines show range of results from different experiments; squares show mean values.
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Figure 5. Percentages of tooth marks (TM) when carnivores have primary access to carcasses: wolf (Yravedra et al. 2011;
wolf* for animals = 100—150kg, consumption in one event; wolf™* for animals > 150kg and wolf*** for animals =
100-150kg, consumption in several events); fox (Vulpes) for animals <150kg (Yravedra et al. in press; Vulpes 1 = Spain,
Vulpes 2 = France); leopard and cheetah for animals <150kg (Dominguez-Rodrigo et al. 2007). Hyenas show different
patterns when they have primary access to animals <150kg (Hy C-H (1)) and >150kg (Hy C-H (2)), and when humans
have first access to animals <150kg (Hy H-C (1)) and >150kg (Hy H-C (2)) (all Blumenschine 1995); also Hy H-CI
(Dominguez-Rodrigo 1997) and Hy H-C2 (Capaldo 1997) when humans have first access to animals > 150kg; compared
with % TM from El Esquilleu levels 11f and 13, where ‘I refers to animals <150kg and 2’ to animals > 150kg. Vertical
lines show range of results from different experiments; diamonds show mean values.

on the articular areas of long bones, on the mandibular condyle and on compact bones,
e.g. carpals and tarsals (Figure 8a). The same processes were also observed on deer carcasses;
flaying marks on phalanges, dismembering marks on the epiphyses and metadiaphyses of
long bones, and defleshing marks on long-bone shafts and bones of the trunk (Figure 8b).
These processes were also observed to a lesser extent in level 13 (Figure 9a). Flaying
marks were only found on ibex phalanges, and some dismembering marks were seen on the
metadiaphyses and epiphyses of long bones. Chamois, ibex and deer exploitation is mainly
represented by filleting and defleshing marks on both limb and trunk bones (Figure 9b).

Discussion and conclusion

El Esquilleu Cave is of major significance to the study of Neanderthal hunting patterns,
and Neanderthal behaviour more generally. Occupation during the end of the Middle
Palaeolithic reflects their great adaptability, in particular the ability to successfully exploit the
mountain environments of the Hermida Gorge and Picos de Europa, overturning formerly
held assumptions. Evidence of seasonal practices is inconclusive, but there are indications
that the main activity at the site occurred during the milder seasons, when crossing the Deva
River was easier. The presence of several sites on the river banks (El Habario, El Arteu, Ivan
Cave, Fuentepara and El Esquilleu) shows that settlement in this region was constant and
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Figure 6. Percentages of cut marks on different limb bones from El Esquilleu levels 11f and 13, where ‘I’ refers to animals
<150kg and 2’ to animals > 150kg, compared to experimental data based on primary access to small prey (H1, data from
Dominguez-Rodrigo & Barba 2005) and to large animals (H2, data from Dominguez-Rodrigo 1997; and H3, data from
Lupo & O’Connell 2002). C-h1 shows data for primary access of carnivores to carcasses, i.e. carnivores first with human
access second after carnivore activity (after Dominguez-Rodrigo 1997). Vertical lines show range of results from different
experiments; diamonds show mean values.
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Jox (Yravedra et al. in press); leopard and cheetah (Dominguez-Rodrigo et al. 2007). Vertical lines show range of results;
diamonds show mean values.
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Figure 8. Representation of cut marks: a) on small animals (Iberian ibex and chamois) at El Esquilleu layer 11f; b) on
mid-sized animals. The percentage of bones with cut marks was calculated from those bones with well-preserved surfaces.
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Figure 9. Representation of cut marks: a) on small animals (Iberian ibex and chamois) at El Esquillen layer 13; b) on
mid-sized animals. The percentage of bones with cut marks was calculated from those bones with well-preserved surfaces.

that the river was the leading artery between the valleys of the Picos de Europa and the
Cantabrian coast (Baena Preysler ez /. 2005, 2012).

Exploitation of this territory might not have been easy: nonetheless, Neanderthals adapted
successfully to the environment. Their livelihood strategies focused on specialised hunting
of Iberian ibex and chamois and on the exploitation of local resources, as evidenced by the
origins of the raw materials used at the site (Baena Preysler ez a/. 2005). Adaptation would
have been encouraged by the local conditions: although the rocky, steep terrain would have
hindered mobility, it was favourable for ibex and chamois. Transport patterns of ibex and
deer did not extend more than 5-7km from the site (Yravedra & Dominguez-Rodrigo
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2009), demonstrating an intentional focus on local resources. Additionally, good-quality
raw material for stone tools was available on the riverbank. Nevertheless, the remains of
large bovids and more distantly obtained raw materials found in levels 11 to 13 suggest that
longer-distance movement did occur (Baena Preysler ez al. 2005, 2012).

The focus on hunting mountain species—ibex and chamois—identified at El Esquilleu
reflects a subsistence strategy that is rarely documented among Neanderthals. Although
ibex is often present at Mousterian sites, it has traditionally been linked to the action of
carnivores (Gamble 1995), rather than to humans. That has been confirmed by taphonomic
analyses at sites such as Moros de Gabasa (Blasco 1997), Zafarraya (Geraads 1997), Caldeirao
(Davis 2002), Amalda (Yravedra 2010), Hornos de la Pefia and El Ruso (both Yravedra
2013): human activity there focused on the exploitation of cervids, large bovids and equids.
However, El Esquilleu reflects a different strategy where ibex and chamois were the main
species exploited.

The ibex and chamois hunting described at El Esquilleu can be recognised in the NISP
and MNI results: they share common characteristics with other Upper Palaeolithic deposits
that show specialised hunting (Straus 1987, 1992; Delpech & Villa 1993; Gamble 1995;
Tagliacozzo & Fiore 2000; Phoca-Cosmetatou 2009), such as Mezmayeskata (Baryshnikov
et al. 1996). This hunting strategy is clearly not exclusive to the Upper Palaeolithic, but has
earlier origins.

The patterns of mortality, particularly age profiles, and the patterns of seasonality
identified at El Esquilleu, show that hunting techniques focused on solitary individuals
and not on herds of females and calves, as seen in the Upper Palaeolithic (Bailey 1983;
Straus 1987, 1992). Whether all Neanderthals hunted solitary individuals or whether they
more usually hunted herds, and the extent to which this was a factor of group size, is a
broader research question yet to be resolved. Nonetheless, this new evidence shows the great
complexity and versatility of Neanderthal behaviour.

In addition to these specialised strategies (Straus 1987, 1992; Delpech & Villa 1993;
Gamble 1995; Tagliacozzo & Fiore 2000; Phoca-Cosmetatou 2009), Neanderthals also
exploited a wide spectrum of different taxa at other sites (Scott 1986; Madella ez al. 2002;
Blasco 2008; Stringer ez al. 2008). Early hunting strategies are now also known to have
focused on ibex (Baryshnikov ez al. 1996), caribou (Gaudzinski & Roebroeks 2000; Rendu
et al. 2012), deer (Yravedra 2013) and large bovids (Girad & David 1982; Jaubert & Brugal
1990). The next step is to understand the causes that motivated selection strategy. For
example, at Pradelles, caribou specialisation was determined by seasonal availability (Rendu
et al. 2012). At El Esquilleu, it seems to be determined by the topography of the land, but it
would be important to analyse the broader geographical framework in order to reconstruct
behaviour and mobility patterns between El Esquilleu and the coast.

The findings from El Esquilleu demonstrate Neanderthal adaptation in hilly regions,
showing they were able to employ effective hunting strategies on mountain ungulates,
notably ibex and chamois. This directly contradicts earlier beliefs about Neanderthal survival
strategies, and has direct implications for our understanding of Neanderthal cognition. In
particular, the evidence suggests that Neanderthals share more similarities with their Upper
Palaeolithic relatives than formerly assumed, implying that Neanderthal diet is another topic
of the Middle—Upper Palaeolithic transition which should be reassessed.

© Antiquity Publications Ltd.

1046

https://doi.org/10.1017/S0003598X00115303 Published online by Cambridge University Press


https://doi.org/10.1017/S0003598X00115303

José Yravedra Siinz de los Terreros et al.

References

BAENA PREYSLER, ]., E. CARRION, B. Ruiz, B.
ErLtwoop, C. SESE, J. YRAVEDRA, J.E. JORDA, P.
UzQUIANO, R. VELAZQUEZ, I. MANZANO, A.
SANCHEZ MARCO & E. HERNANDEZ. 2005.
Paleoecologia y comportamiento humano durante
el Pleistoceno Superior en la comarca de Liébana: la
secuencia de la Cueva del Esquilleu, in J.A. Lasheras
& R. Montes (ed.) Neandertales cantibricos. Estado
de la cuestion (Monografias del Museo Nacional y
Centro de Investigacién de Altamira 20): 461-87.
Santillana del Mar: Museo de Altamira.

BAENA [PREYSLER], J., E. CARRION, F. CUARTERO & H.
FLUCK. 2012. A chronicle of crisis: the Late
Mousterian in northern Iberia (Cueva del Esquilleu,
Cantabria, Spain). Quaternary International 247:
199-211. http://dx.doi.org/10.1016/
j-quaint.2011.07.031

BAILEY, G.N. 1983. Economic change in late
Pleistocene Cantabria, in G.N. Bailey (ed.) Hunter-
gatherer economy in prebistory: a European
perspective: 149—65. Cambridge University Press.

BARBA, R. & M. DOMINGUEZ-RODRIGO. 2005. The
taphonomic relevance of the analysis of bovid long
limb bone shaft features and their application to
element identification: study of bone thickness and
morphology of the medullar cavity. journal of
Taphonomy 3(1): 29-42.

BARYSHNIKOV, G., J.FE. HOFFECKER & R.L. BURGESS.
1996. Zooarchacology and palacontology of
Mezmaiskaya Cave, north-western Caucasus.
Journal of Archaeological Science 23: 313-35.
hetp://dx.doi.org/10.1006/jasc.1996.0030

BINFORD, L. 1981. Bones: ancient men and modern
myths. New York: Academic Press.

BINFORD, L. & S.R. BINFORD. 1966. The predatory
revolution: a consideration of the evidence for a
new subsistence level. American Anthropologist 68:
508-12. http://dx.doi.org/10.1525/
2a.1966.68.2.02200230

Brasco, MLE 1997. Cave site of Gabasa in the Spanish
Pyrenees. Journal of Antropological Research 53:
177-218.

BLASCO, R. 2008. Human consumption of tortoises at
level IV of Bolomor Cave (Valencia, Spain). Journal
of Archaeological Science 35: 2839—48.
hetp://dx.doi.org/10.1016/j.jas.2008.05.013

Brasco, R. & J. FERNANDEZ-PERIS. 2009. Middle
Pleistocene bird consumption at level XI of
Bolomor Cave (Valencia, Spain). Journal of
Archaeological Science 36: 2213-23.
hetp://dx.doi.org/10.1016/j.jas.2009.06.006

BLUMENSCHINE, R.]J. 1995. Percussion marks, tooth
marks and the experimental determinations of the
timing of hominid and carnivore access to long
bones at FLK Zinjanthropus, Olduvai Gorge,
Tanzania. Journal of Human Evolution 29: 21-51.
http://dx.doi.org/10.1006/jhev.1995.1046

BLUMENSCHINE, R.]J. & M.M. SELVAGGIO. 1988.
Percussion marks on bone surfaces as a new
diagnostic of hominid behaviour. Nature 333:
763-65. http://dx.doi.org/10.1038/333763a0

Boaz, N.T., D. NINKOVICH & M. ROSSIGNOL-STRICK.
1982. Paleoclimatic setting for Homo sapiens
neanderthalensis. Naturwissenschaften 69: 29-33.
http://dx.doi.org/10.1007/BF00441096

BOCHERENS, H., M. FIZET, A. MARIOTTI, B.
LANGE-BADRE, B. VANDERMEERSCH, J.P. BOREL &
G. BELLON. 1991. Isotopic biogeochemistry (**C,
5N) of fossil vertebrate collagen: application to the
study of a past food web including Neandertal man.
Journal of Human Evolution 20: 481-92.
http://dx.doi.org/10.1016/0047-2484(91)90021-M

BOULE, M. 1923. Fossil men: elements of human
palaeontology. Edinburgh: Oliver & Boyd.

BRrAIN, C.K. 1969. The contribution of Namib desert
Hottentot to understanding of Australopithecine
bone accumulations. Scientific Papers of the Namib
Desert Research Station 32: 1-11.

BUNN, H. 1982. Meat-cating and human evolution:
studies on the diet and subsistence patterns of
Plio-Pleistocene hominids in East Africa.
Unpublished PhD dissertation, University of
California, Berkeley.

CAPALDO, S.D. 1997. Experimental determinations of
carcass processing by Plio-Pleistocene hominids and
carnivores at FLK 22 (Zinjanthropus), Olduvai
Gorge, Tanzania. Journal of Human Evolution 33:
555-98. http://dx.doi.org/10.1006/jhev.1997.0150

CHASE, PG. 1989. How different was Middle
Paleolithic subsistence? A zooarchaeological
perspective on the Middle to Upper Paleolithic
transition, in . Mellars & C. Stringer (ed.) The
human revolution: behavioral and biological
perspectives on the origins of modern humans:
321-37. Princeton (NJ): Princeton University Press.

COUTURIER, M.A.]. 1962. Le bouquetin des Alpes.
Grenoble: Arthaud.

Davis, S.J.M. 2002. The mammals and birds from the
Gruta do Caldeirdo, Portugal. Revista Portuguesa De
Arqueologia 5(2): 29-98.

DELPECH, EP. & P. VILLA. 1993. Activités de chasse et
boucherie dans la grotte des Eglises, in J. Desse & E.
Audoin-Rouzeau (ed.) Exploitation des animaux
sauvages & travers le temps, IV: 79-102.
Juan-les-Pins: APDCA.

© Antiquity Publications Ltd.

1047

https://doi.org/10.1017/S0003598X00115303 Published online by Cambridge University Press

Research


http://dx.doi.org/10.1016/j.quaint.2011.07.031
http://dx.doi.org/10.1016/j.quaint.2011.07.031
http://dx.doi.org/10.1006/jasc.1996.0030
http://dx.doi.org/10.1525/aa.1966.68.2.02a00230
http://dx.doi.org/10.1525/aa.1966.68.2.02a00230
http://dx.doi.org/10.1016/j.jas.2008.05.013
http://dx.doi.org/10.1016/j.jas.2009.06.006
http://dx.doi.org/10.1006/jhev.1995.1046
http://dx.doi.org/10.1038/333763a0
http://dx.doi.org/10.1007/BF00441096
http://dx.doi.org/10.1016/0047-2484(91)90021-M
http://dx.doi.org/10.1006/jhev.1997.0150
https://doi.org/10.1017/S0003598X00115303

Specialised hunting of Iberian ibex during Neanderthal occupation at El Esquillen Cave, northern Spain

DOMINGUEZ-RODRIGO, M. 1997. Meat eating by early
hominids at FLK Zinj 22 site, Olduvai Gorge,
Tanzania: an experimental approach using cut mark
data. Journal of Human Evolution 33: 669-90.
http://dx.doi.org/10.1006/jhev.1997.0161

DOMINGUEZ-RODRIGO, M. & R. BARBA. 2005. A study
of cut marks on small-sized carcasses and its
application to the study of cut-marked bones from
small mammals at the FLK Zinj site. Journal of
Taphonomy 3(2-3): 121-34.

DOMINGUEZ-RODRIGO, M., C.P. EGELAND & T.R.
PICKERING. 2007. Models of passive scavenging by
early hominids: problems arising from equifinality
in carnivore tooth mark frequencies and the
extended concept of archaeological palimpsests, in
T.R. Pickering, N. Toth & K. Shick (ed.) Breathing
life into fossils: taphonomic studies in honor of C.K.
(Bob) Brain: 255-68. Bloomington (IN): Stone Age
Institute Press.

GAMBLE, C. 1986. The Paleolithic settlement of Europe.
Cambridge: Cambridge University Press.

—1995. Large mammals, climate and resource richness
in Upper Pleistocene Europe. Acta Zoologica
Cracoviensia. Series A Vertebrata 38(1): 155-75.

GAUDZINSKI, S. & L. KINDLER. 2011. Research
perspectives for the study of Neandertal subsistence
strategies based on the analysis of archacozoological
assemblages. Quaternary International 247: 59—68.
http://dx.doi.org/10.1016/j.quaint.2010.11.029

GAUDZINSKI, S. & W. ROEBROEKS. 2000. Adults only:
reindeer hunting at the Middle Palacolithic site
Salzgitter Lebenstedt, northern Germany. Journal of
Human Evolution 38: 497-521.
http://dx.doi.org/10.1006/jhev.1999.0359

GEIST, V. 1978. Life strategies, human evolution,
environmental design. New York: Springer.

http://dx.doi.org/10.1007/978-1-4612-6325-8

GERAADS, D. 1997. La grande faune associée aux
derniers Néandertaliens de Zafarraya (Andalousie
Espagne): systématique et essai de interprétation.
Comptes Rendus de I'Académie des Sciences — Series
2A — Earth and Planetary Science 325: 725-31.

GIRAD, C. & E DAvID. 1982. A propos de la chasse
especialisée au Paléolithique moyen: 'example de
Mauran (Haute-Garonne). Bulletin de la Société
Préhistorique Francaise 79: 11-12.

GRAYSON, D.K. & E DELPECH. 2002. Specialized early
Upper Palaeolithic hunters in southwestern France?
Journal of Archaeological Science 29: 1439—49.
http://dx.doi.org/10.1006/jasc.2002.0806

HarDY, B.L. & M.H. MONCEL. 2011. Neanderthal use
of fish, mammals, birds, starchy plants and wood
125-250,000 years ago. PLoS ONE 6(8): €23768.
http://dx.doi.org/10.1371/journal.pone.0023768

© Antiquity Publications Ltd.

HoweLL, EC. 1952. Pleistocene glacial ecology and the
evolution of ‘classic Neandertal’ man. Southwest

Journal of Anthropology 8(4): 377-410.

HRDLICKA, A. 1927. The Neandertal phase of Man.
Journal of the Royal Anthropological Institute of Great
Brizain and Ireland 57: 249-74.
http://dx.doi.org/10.2307/2843704

JAUBERT, J. & J. BRUGAL. 1990. Contribution a I'étude
du mode de vie au Paléolithique moyen: les
chasseurs d’aurochs de La Borde, in J. Jaubert, M.
Lorblanchet, H. Laville & R. Slott-Moller (ed.) Les
chasseurs d aurochs de La Borde. Un site du
Paléolithique moyen: 128—45. Paris: Maison des
sciences de ’homme.

JORDA PARDO, ].E, J. BAENA PREYSLER, P. CARRAL
GONZALEZ, J. GARCIA-GUINEA, V. CORRECHER
DELGADO & ]. YRAVEDRA SAINZ DE LOS TERREROS.
2008. Procesos sedimentarios y diagenéticos en el
registro arqueolégico del yacimiento pleistoceno de
la cueva de El Esquilleu (Picos de Europa, norte de
Espafia). Cuaternario y Geomorfologia 22: 31-46.

LEE, R.B. & 1. DEVORE. 1968. Man the hunter. New
York: Aldine de Gruyter.

Luro, K.D. & J.E O’CONNELL. 2002. Cut and tooth
mark distributions on large animal bones:
ethnoarchaeological data from the Hadza and their
implications for current ideas about early human
carnivory. Journal of Archaeological Science 29:
85-109. http://dx.doi.org/10.1006/jasc.2001.0690

LYMAN, R.L. 1994. Relative abundance of skeletal
specimens and taphonomic analysis of vertebrate
remains. Palaios 9(3): 288-98.
http://dx.doi.org/10.2307/3515203

MADELLA, M., M.K. JONES, P. GOLDBERG, Y. GOREN &
E. HOVERS. 2002. The exploitation of plant
resources by Neanderthals in Amud Cave (Israel):
the evidence from phytolith studies. journal of
Archaeological Science 29: 703-19.
http://dx.doi.org/10.1006/jasc.2001.0743

MARTINEZ, E. & L.R. RODRIGUEZ. 1984. Mapa
geoldgico de Espafia 1:50 000, sheet n° 56 (Carrefia
de Cabrales). Madrid: Instituto Geolégico y Minero
de Espana.

MELLARS, P 1973. The character of the Middle—Upper
Palaeolithic transition in south-west France, in C.
Renfrew (ed.) The explanation of culture change:
models in prehistory: 255-76. London: Duckworth.

NOUGIER, L.R. 1954. Essai sur le peuplement
préhistorique de la France. Population [French
edition] 9: 241-74.
heep://dx.doi.org/10.2307/1525034

PEREZ-RIPOLL, M. 1988. Estudio de la secuencia del
desgaste de los molares de Capra pyrenaica de los
yacimientos prehistdricos. Archivo de Prebistoria
Levantina 18: 83-128.

1048

https://doi.org/10.1017/S0003598X00115303 Published online by Cambridge University Press


http://dx.doi.org/10.1006/jhev.1997.0161
http://dx.doi.org/10.1016/j.quaint.2010.11.029
http://dx.doi.org/10.1006/jhev.1999.0359
http://dx.doi.org/10.1007/978-1-4612-6325-8
http://dx.doi.org/10.1006/jasc.2002.0806
http://dx.doi.org/10.1371/journal.pone.0023768
http://dx.doi.org/10.2307/2843704
http://dx.doi.org/10.1006/jasc.2001.0690
http://dx.doi.org/10.2307/3515203
http://dx.doi.org/10.1006/jasc.2001.0743
http://dx.doi.org/10.2307/1525034
https://doi.org/10.1017/S0003598X00115303

José Yravedra Siinz de los Terreros et al.

PFEIFFER, J.E. 1969. The emergence of man. New York:
Harper & Row.

PHOCA-COSMETATOU, N. 2009. Specialisation and
diversification: a tale of two subsistence strategies
from Late Glacial Italy. Before Farming 2009/3:
article 2.

READY, E. 2010. Neandertal man the hunter: a history
of Neandertal subsistence. Explorations in
Anthropology 10(1): 58-80.

RENDU, W., S§. COSTAMAGNO, L. MEIGNEN & M.-C.
SOULIER. 2012. Monospecific faunal spectra in
Mousterian contexts: implications for social
behaviour. Quaternary International 247: 50-58.
hetp://dx.doi.org/10.1016/j.quaint.2011.01.022

RICHARDS, M. & E. TRINKAUS. 2009. Isotopic evidence
for the diets of European Neanderthals and early
modern humans. Proceedings of the National
Academy of Sciences of the USA 106: 16034-39.
hetp://dx.doi.org/10.1073/pnas.0903821106

ScotT, K. 1986. The bone assemblages of layers 3 and
6, in P. Callow & J.M. Cornford (ed.) La Cotte de
St. Brelade, 1961—-1978: 159-83. Norwich: Geo.

STINER, M. 1994. Honor among thieves: a
zooarchaeological study of Neanderthal ecology.
Princeton (NJ): Princeton University Press.

StrAUS, L.G. 1987. Upper Paleolithic ibex hunting in
southwestern Europe. Journal of Archaeological
Science 14: 63-78.
http://dx.doi.org/10.1016/0305-4403(87)90004-5

—1992. Iberia before the Iberians. The Stone Age
prebistory of Cantabrian Spain. Albuquerque:
University of New Mexico Press.

STRINGER, C.B., ]J.C. FINLAYSON, R.N.E. BARTON, Y.
FERNANDEZ-JALVO, I. CACERES, R.C. SABIN, E.J.
RHODES, A.P. CURRANT, J. RODRIGUEZ-VIDAL, R.
GILES-PACHECO & J.A. RIQUELME-CANTAL. 2008.
Neanderthal exploitation of marine mammals in
Gibraltar. Proceedings of the National Academy of
Sciences of the USA 105: 14319-24.
hetp://dx.doi.org/10.1073/pnas.0805474105

TAGLIACOZZO, A. & 1. FIORE. 2000. La chasse au
Bouquetin au Paléolithique supérieur en zone
Alpine. Ibex: Journal of Mountain Ecology
5/Anthropozoologica 31: 69-76.

YRAVEDRS, J. 2006. Acumulaciones bioldgicas en
yacimientos arqueolégicos: Amalda VII y Esquilleu
HI-1V. Trabajos de Prebistoria 62: 55-78.

—2010. A taphonomic perspective on the origins of the
faunal remains from Amalda Cave (Spain). Journal

of Taphonomy 8: 301-34.

—2013. New contributions on subsistence practices
during the Middle-Upper Palaeolithic in northern
Spain, in J. Clark & J.D. Speth (ed.) Zooarchaeology
and modern human origins: human hunting behavior
during the Later Pleistocene: 77-95. New York:
Springer.

YRAVEDRA, J. & M. DOMINGUEZ-RODRIGO. 2009. The
shaft-based methodological approach to the
quantification of long limb bones and its relevance
to understanding hominid subsistence in the
Pleistocene: application to four Palaeolithic sites.
Journal of Quaternary Science 24: 85-96.
http://dx.doi.org/10.1002/jqs. 1164

YRAVEDRA4, J. & P. UzQuiANO. 2013. Burnt bone
assemblages from El Esquilleu cave (Cantabria,
northern Spain): deliberate use for fuel or
systematic disposal of organic waste? Quaternary
Science Reviews 68: 175-90.
http://dx.doi.org/10.1016/j.quascirev.2013.01.019

YRAVEDRA, J., L. LAGOS & E. BARCENA. 2011.
Taphonomic analysis of wolf action (Canis lupus)
on horse remains in northwestern Spain. journal of
Taphonomy 9: 37-67.

YRAVEDRA, J., P FOSSE, M. ANDRES & ].P. BESSON. In
press. Taphonomic analysis of small ungulates
modified by fox (Viulpes vulpes) in southwestern
Europe. Journal of Taphonomy.

Received: 9 October 2013; Accepted: 3 February 2014; Revised: 13 February 2014

© Antiquity Publications Ltd.

1049

https://doi.org/10.1017/S0003598X00115303 Published online by Cambridge University Press

Research


http://dx.doi.org/10.1016/j.quaint.2011.01.022
http://dx.doi.org/10.1073/pnas.0903821106
http://dx.doi.org/10.1016/0305-4403(87)90004-5
http://dx.doi.org/10.1073/pnas.0805474105
http://dx.doi.org/10.1002/jqs.1164
http://dx.doi.org/10.1016/j.quascirev.2013.01.019
https://doi.org/10.1017/S0003598X00115303

