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A STOP ALONG THE WAY:

THE ROLE OF NEANDERTHAL GROUPS
AT LEVEL III OF TEIXONERES CAVE (MOIA, BARCELONA, SPAIN)

Jordi ROSELL!, Ruth BLASCO!, Florent RIVALS2, M. Gema CHACON!,
Leticia MENENDEZ1 Juan Ignacm MORALES', Antonio RODRIGUEZ- HIDALGO1
Artur CEBRIA!, Eudald CARBONELL! & David SERRATS

ABSTRACT

Level III of Teixoneres Cave (Moia, Barcelona, Spain) has provided a significant record belonging to the first half of the Late Pleistocene. It
corresponds to both human and carnivorous activities. This assemblage is analyzed through an interdisciplinary approach with the objective to discrimi-
nate the remains left by these actors and to evaluate the degree of interaction existing between them. The data indicate hunting activities by hominids as
well as by carnivores and a minimal relationship or temporal contact between them inside the cave. This allows the characterization of the human occu-
pations at level I1I in relation to the composition of the groups and their high mobility in the territory.

Keys-words: Teixoneres Cave, Late Pleistocene, hominids-carnivores, interaction, occupation patterns.

RESUME

UNE HALTE SUR LE PARCOURS: LE ROLE DES GROUPES NEANDERTALIENS DU NIVEAU III DE LA GROTTE DES TEIXONERES
(MOIA, BARCELONE, ESPAGNE)

Le niveau III de la grotte des Teixoneres (Moia, Barcelone, Espagne) a fournit un important enregistrement de la premiére moiti¢ du Pléistocene
supérieur. Il présente a la fois des évidences d’occupations humaines et de carnivores. Cet assemblage est analysé selon une approche interdisciplinaire
dans le but de distinguer les restes laissés par ces deux agents et d’évaluer le degré d’interaction existant entre eux. Les données indiquent des activités
cynégétiques réalisées tant par les hominidés que par les carnivores, et une relation ou contact temporel minime entre eux a I’intérieur de la grotte. Ceci
permet de caractériser les occupations humaines du niveau III en relation avec la composition des groupes et leur mobilité élevée sur le territoire.

Mots-clés : Grotte des Teixoneres, Pléistocéne supérieur, hominidés-carnivores, modéles d’occupation.

1 - INTRODUCTION

One of the principal characteristics of human groups
during the Pleistocene is their behavioral variability in
relation to the stability in the territory. Their subsistence
strategies imply a certain mobility which depends on the
availability of resources in the immediate environment
(Butzer, 1989). This generates a wide variety of occupa-
tional patterns reflected in the archaeological record
(Carbonell & Rosell, 2004). Between the short occupa-
tions by small groups and the large camps of hominids
with a certain temporal stability, there is a continuum of
settlements patterns, such as occupations of long dura-
tion, seasonal camps, utilization of natural traps, occa-

sional refuges. The nature of these sites is defined by the
realized activities, the number of members in the groups,
and the duration and time of settlement.

Caves offer interesting records to establish the occupa-
tion patterns. Unlike open-air localities, the activities
realized in caves are spatially delimited by the wall of the
cave and the post-depositional processes are not so diver-
sified (Marean & Kim, 1998). Nevertheless, these places
are also habitually frequented by large carnivores. Bears,
hyenas, canids, some felids and mustelids use the caves
as refuges or dens for their offspring. Several of these
carnivores have the habit to accumulate the remains of
their preys in these places, especially hyenas. In general,
carnivores are following a seasonal pattern of occupation
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limited in time and annually repeated. When their
remains are combined with those left by human groups,
they can produce important palimpsests in which it
becomes difficult to distinguish between the remains
produced by each accumulator (Fosse ef al., 1998; Stiner,
2002). In addition, depending on the time span between
an occupant and the next one, it is possible to observe
activities of scavenging. This phenomenon was inter-
preted in some occasions as a constant and a relation of
interdependence between hominids and carnivores (see
discussion in Villa & Soressi, 2000). The ideas emerging
from these studies were interpreted during the last
decades of XX century as the existence of relations of
permanent competition between hominids and carni-
vores during the Pleistocene, not only for the preys, but
also for the inhabitable space (Binford, 1989; Enloe et
al., 2000).

Many researchers have studied the accumulations of
carnivores with the purpose of distinguishing them from
the anthropic ones, and evaluating the possible interac-
tion between the two actors (Blumenschine, 1988; Cruz-

Fig. 1: Location of Teixoneres Cave (Barcelona, Spain).
Fig. 1: Localisation de la grotte des Teixoneres (Barcelone, Espagne).
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Uribe, 1991; Lam, 1992; Marean & Spencer, 1991;
Marean et al., 1992; inter alia). The criteria given by
these authors are fundamentally based on zooarchaeo-
logy and taphonomy. In the present work this proble-
matic is analyzed at level III of Teixoneres Cave from an
interdisciplinary approach: faunal remains, lithic
industry and spatial distribution. Our objective is to
characterize this type of assemblage and to establish the
degree of relation between hominids and carnivores
during the first half of the late Pleistocene in the North-
East of the Iberian Peninsula.

2 - TEIXONERES CAVE

Teixoneres cave is one of the cavities belonging to the
karstic system called Toll caves. Located in the Moia
village (Barcelona, Spain) (fig. 1) it forms a more than
2km long galleries course that contain several archaeolo-
gical deposits from different chronologies. Some of
them, like the one known as South Gallery, have been




partially excavated since the 1950’s and 1970’s and
report an important Holocene sequence and late Pleisto-
cene paleontological record (Serra et al., 1957; Crusa-
font, 1960; Hopf, 1971; de Lumley, 1971; Guilaine et al.,
1982). This complex has been formed by the drainage
system of Mal torrent, which modeled the Neogene
limestone formations and configures the endokarstic
landscape observed nowadays. In this way, Teixoneres
cave is a fossilized ancient outlet of the Toll caves
system.

Teixoneres is a U-shaped cave 30 m long and with
three differentiated chambers called X, Y and Z. The
cave has two entrances, the main one acceding to
chamber X, and the second one acceding to chamber Z,
the latter is smaller and probably more opened more
recently than the main one.

Archaeological work in the cave started in the 1950’
by a local speleological group. They made three deep test
drillings in the main chamber (chamber X) merged by a
longitudinal trench in which they recovered some lithic
remains and, mainly, an important Pleistocene faunal
assemblage. Later, in 1973 another small intervention
was carried out and focused on the paleontological
record, the cave was then closed until the current excava-
tion project started in 2003.

Teixoneres is filled by a 6 m thick sediment package
containing at least 15 archaeco-paleontological levels. We
have worked in the first part of the sequence (levels I to
IV), belonging to the Upper Pleistocene. Levels I and IV
probably correspond to warm and wet periods, in which
water and carbonate precipitation have sealed the strati-
graphy forming two continuous stalagmitic beds.
Uranium series dates have situated confidently the
stalagmite of level IV in the MIS 5c with an average date
of 100.3 + 6.1 ka (Tissoux et al., 2006). Uncertain are the
data for the stalagmite of level I, which probably corres-
ponds to the MIS 2. Method correction applied to the
uranium contamination of the sample results, places
level I into the late glacial, between ca. 14-16 ka BP
(Tissoux et al., 2006) (fig. 2).

Extensive works carried in the outer part of the cave,
today open-air site due to the progressive collapse of the
cornice, allowed the excavation of levels II and III in the
zone where more intense human activity areas were
expected.

3-METHODOLOGY

All the archaeological remains recovered during the
excavation of level III at Teixoneres Cave have been three-
dimensionally recovered and mapped. This allows making
spatial reconstructions both at horizontal and vertical
levels. The analysis of faunal remains has been carried out
using the methodological approaches developed in zooar-
chaeology. All dental and skeletal remains recovered were
analyzed for establishing anatomical and taxonomical
representation, quantification index and modifications on
the bone surface. The unidentified specimens were assi-
gned to weight size categories and type bone (long bone,
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Fig. 2: General stratigraphy and levels dating of Teixoneres Cave.
Fig. 2: Stratigraphie et datations des niveaux de la grotte des Teixo-
neres.

flat bone, articular bone) wherever possible, to supplement
data from the NISP. Weight categories (tab. 1) were esta-
blished from the size and age of the animals taking into
account the taxa present at Teixoneres.

NISP (Number of Identified Specimens), MNE
(Minimum Number of Elements), MNI (Minimum
Number of Individuals) and skeletal survival rate (Brain,
1981; Lyman, 1994) were calculated. MNE was establi-
shed taking into account age, portion and weight cate-
gory. Skeletal survival rate gauges the proportion
between the elements recovered and those expected
(Brain, 1969).

All the remains were analyzed macroscopically and
microscopically, and measured with a digital calliper. For
microscopic observations we used a stereomicroscope
(Olympus SZ11 magnification up to 1100). Taphonomic
modifications observed on the faunal remains included
anthropic and carnivore activity principally.

To recognize the agent responsible for the fractures, the
Fragmentation Index was calculated (Bunn, 1983) as well
as an analysis of outline (transverse, curved/V-shaped,
longitudinal), angle (oblique, right, mixed) and fracture
edge (smooth, jagged) following Villa & Mahieu (1991).



Body weight Species and ages

Large size Adult and juvenile Equus ferus

=300 Kg. Adult and juvenile Ursus spelaeus
Adult and juvenile Bos primigenius

Medium size Adult and juvenile Cervus elaphus

100-300 Kg. Adult and juvenile Equus hydruntinus
Adult Crocuta spelaea

Small size Adult Capreolus capreolus

20-100 Kg. Infantile Cervus elaphus

Adult, juvenile and infantile Sus scrofa
Adult, juvenile and infantile Caprini
Infantile Equus ferus and Equus hyvdruntinus
Infantile Ursus spelacus

Infantile Crocuta spelaea

Adult and juvenile Meles meles

Adult and juvenile Hystrix sp.

Very small size
<20Kg.

Infantile Hystrix sp. and Meles meles
Leporidae
Passeriforme

Testudinae

Tab. 1: Weight size categories by age established for Teixoneres
Cave Level II1.

Tab. 1: Catégories de poids établies par dges pour le niveau IlI de la
grotte des Teixoneres.

The surface alterations generated by hominids are
cutmarks, bone breakage and burning (Potts & Shipman,
1981; Shipman, 1983; Shipman & Rose, 1983; Shipman
& Rose, 1984; Stiner, 1994; Stiner et al., 1995). The
analysis of cutmarks took into account the number of
striations, their location and distribution across the
surface. The butchering activities were related to the
action performed when possible (Binford, 1981).

Modifications caused during the bone breakage were
also analyzed. The diagnostic elements of anthropic
breakage documented are: percussion notches, cortical
flakes, medullar flakes, and impact flakes (Sadek-
Kooros, 1975; Noe-Nygaard, 1977; Myers et al., 1980;
Binford, 1981; Haynes, 1983; Johnson, 1985;
Bonnichsen, 1989; Buikstra & Swegle, 1989; Spen-
neman & Colley, 1989; Giusberti & Peretto, 1991; Picke-
ring & Egeland, 2006; inter alia). The peeling has been
documented by desquamations at the end of irregular
fractures (White, 1992).

Burning was also observed on some bone faunal
remains from level III. This modification is related with
process of cooking and was identified through macro-
scopic criteria, mainly the colour of the remains (Stiner
etal., 1995).

Carnivore modifications like toothmarks and other
damages produced during consumption of the carcasses
were recorded. Four types of toothmarks were identified:
punctures, pits, imprints, and scores. We also observed
pitting, furrowing, scooping-out, digested bones, and
crenulated edges (Maguire et al., 1980; Binford, 1981;
Haynes 1980, 1983). With the aim of trying to estimate
the size of the carnivore involved, we took measurements
of the pits width and length using the criteria described by
Andrews & Fernandez-Jalvo (1997), Selvaggio & Wilder
(2001), and Dominguez-Rodrigo & Piqueras (2003).

The study and analysis of the lithic assemblage from
Level III was performed according to the proceedings of
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the Analytical Logical System methodology (SLA)
(Carbonell ef al., 1983, 1992). It is based on the recons-
truction and interpretation of the chaine opératoire as a
productive process. Each object is understood as a tool
product by the human action on the environment. The tool
is basically characterized by an association of morpho-
technical attributes that make possible to identify its place
in the reduction sequence. Some modifications based on
the methodology to study the Middle Palaeolithic assem-
blages and their spatial distributions at Abric Romani site
were considered in this study (Vaquero, 1997).

4 - RESULTS

4.1 - FAUNAL REMAINS

At Level III of Teixoneres Cave a total of 935 faunal
remains have been recovered: three antlers, 118 teeth and
814 bones. From these, 171 were identified to the taxo-
nomical level and 764 were attributed to the categories
established by weight sizes (tab. 2). The high fragmenta-
tion at Level III caused that, in most of the cases, bone
remains did not preserve sufficient morphological
features to be attributed to an anatomic element or a
specific taxonomic group. The MNE is 162, mostly
represented by mandibles (26), ribs (17) and vertebrae
(16). Scapulae are scarcely represented in this assem-
blage. The largest number of skeletal elements is assi-
gned to Cervus elaphus (24) and to the medium (30) and
small (26) size animals. These represent 49.4 % of the
elements (tab. 3). The MNI is 28 and was established
from the most common skeletal element (principally
dental remains) according to species and ages at death.
Equids are predominant (8), followed by red deer (3) and
ursids (3). These animals represent 50 % of the total
MNI in this assemblage. All the other species are
nominal. Regarding the animals’ age at death, one group
is clearly predominant over the others. The adult speci-
mens are the most abundant in all species and weight
categories; they represent 57.1 % of the total specimens.

The survival rates show that red deer is the species with
the highest skeletal integrity (tab. 4). Animals with weight
lower than 20 kg have very low survival rates. Except for
red deer, the most represented anatomic segments in the
faunal assemblage are the cranial skeleton (mainly from
the teeth). At the contrary, metapodials are the elements
most represented in red deer. In all taxa a low representa-
tion of the axial skeleton and girdles’ elements was docu-
mented. One of the most relevant data in relation to the
skeletal representation of the registered individuals is the
scarce presence of basipodial and acropodial bones.
According to skeletal survival rate, a biased skeletal
representation is observed in all taxa of the assemblage.
This selection of elements is essentially characterized by
the presence of the proximal appendicular skeleton (stylo-
podium and zygopodium) and the cranial skeleton
(mainly mandibles and maxilla). On the other hand, the
low proportions of the axial skeleton are characteristic of
most of the species documented at this level (fig. 3).
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MNI Age

Level I1I Taxa NR NISP MNE MNI Inf. Juv. Ad. Sen.
Ursus spelaeus 20 20 11 3 - 1 1 1
Crocuta spelaea 4 -4 2 2 - | 1 -
Carnivora 1 1 1 ® - - - -
Equus ferus 36 36 11 4 1 1 2 B
Equus hydruntinus 15 15 4 - 2 1
Sus scrofa 1 1 I 1 - - B 1
Cervus elaphus 47 47 24 3 1 1 1 -
Capreolus capreolus 2 2 2 1 - - 1 B
Bos primigenius 10 10 7 2 - 1 1 B
Caprini 3 3 3 1 - - | -
Hystrix sp. 3 3 1 1 - » 1 e
Meles meles 2 2 1 1 - - 1 -
Erinaceridae 1 1 1 1 B - 1 B
Leporidae 18 18 13 2 1 - 1 B
Passeriforme 5 5 3 1 - - 1 B
Testudinae 3 3 1 1 - - I -
Large size 91 - 14 - - - - -
Medium size 364 - 30 - - - - -
Small size 217 - 26 - B - B B
Very small size 2 - 1 - B - B -
Unident. 90 - - - - B - B
Total 935 171 162 28 3 6 16 3
Total Carnivores 27 27 15 6 - 2 3 1
Total Ungulates 114 114 57 16 2 B 2

Tab. 2: Number of remains (NR), number of identified specimens (NISP), minimum number of elements (MNE) and minimum number of indi-
viduals (MNI) from Level III of Teixoneres Cave.

Tab. 2 : Nombre de restes (NR), nombre de restes déterminés taxonomiquement (NISP), nombre minimum d’éléments (NME), et nombre minimum d’in-
dividus (NMI) pour le niveau 11l de la grotte des Teixoneres.

Level 111 .
g 3
g 3 = s & 8 g
B 2 . g =2 8 g4 2 = =

NR(MMNE) S5 & © & &§ & 3 3 & o & = g 3 & & 3 = G > B =
Cranium 3 6(1) 7(1) 16(3)
Mandible (-)4 (-2 (-5 (-5 (-)2 (=) () ()1 1) 11 -1 () (=N 3(26)
Maxilla 1(2) G G2 (N ()2 )1 (N ()1 ()1 1) 2(13)
Teeth 14(-) 4(-) 31(-) 13(-) 1(-) 15(-) 3() 1() 3¢) 2(-) 1(-) 8(-)  4(-)  5(-) 1(-) 12(-) 118(-)
Vertebrae 98) 10(8) 19(16)
Ribs 1N 1N 41) 14(5) 1509) 35(17)
Pelvis (1) 2(1) 3(2)
Scapulae 11y 1(1)
Humerus 5(3) I(1) 2(1) (1) 1(1) 10(7)
Radius Te)) (1) 22)
Ulna 1(1) 2(1) 3(2)
Femur 1(1) (1) 1 2(H) 5(4)
Fibula 11 (1)
Tibia 1(1) 3(2) 1(1) 2(1) 1(1) (1) 2(1) (1) 12(9)
Carpal/tarsal 1(1) 3(3) 44)
Metacarpals 4(2) (1) (1) 6(4)
Metapodials 1(1) 3(1) 1(1) Iy 73) 13(7)
Metatarsals (1) 1(1) T(4) 1(1) 1(1) 1(1) 1(1) 13(10)
Articular bones 1(1) 1(1) 2(2) (1) (1) 6(6)
Phalange 3(3) (1 4(4) 1(1) 10(10)
Long bones 8(3) 3(1) 45(1) 194(2) 137(3) 9(-) 396(10)
Flat bones 1(1) 1(D) 16(1) 111(2) 43(2) 172(7)
Unident. 1) 8(-)  3() 1(-) 69(-) 82(-)
Caparace (1) 3
Total NR 20 4 1 36 15 1 47 2 10 3 3 2 1 18 5 3 91 364 217 2 9 935
(MNE) (11) (2) () (1) (9 (D) (24) (2) () (3) () () (1) (13) 3) ()] (4 (30) (26) (1) () (162)

Tab. 3: NR (MNE) from Level III faunal assemblage.
Tab. 3: NR (NME) pour I'assemblage du niveau I1I.
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% Surv.
MNI 3 2 4 4 1 3 1 2 1 1 1 1 2 1 1
e * § g § §88 &’ £ £ g g8 T B %
= S = = 5 T 8§ 3 s g, = 3 £ f o Z
Taxa S S 5 S S 2 S oy = i) 5 £ =
Cranial skeleton | 6(40) 2(20) 6(30) 7(35) 1(20) 5(33.5) 2(20)  1(20) 1(20) 1(20) 2(20) 2(20)
Axial skeleton 1(1.8)
Girdles 1(12.5)
Stylopodials 1(6.3) 4(33) 1(13) 1(12.5)
Zygopodials 2(16.7) 1(6.3) 3(25) 1(25) 2(25) 1(12.5)
Basipodials 1(1.7) 1(2.5) 1(5.1) 2(4.9)
Metapodials 2(13) 1(6.3) 7(58) 1(25) 1(13) 1(25) 1(2.5)
Acropodials 3(1.6) 1(2.1) 1(2.1) 4(7.1) 1(4.1)
Caparace 1(100)

Tab. 4: Skeletal Survival Rate (% Surv.) by anatomic segments of the identified species at Levels III.
Tab. 4 : Taux de survie (% Surv.) des éléments squelettiques pour les espéces identifiées dans le niveau I11.

The bone fragments from Level III are generally small.
Seventy-one percent measure less than 5 centimetres in
length. In general, we observed that the quantity of
remains decreases progressively with increasing length
(fig. 4). Very few anatomical elements are intact. Besides
teeth, there are few articular bones and several
phalanges. From these data and the data obtained from
the skeletal and specific representation, the assemblage
is characterized by a high number of small bone frag-
ments belonging to long bones (mainly stylopodium and
zygopodium) and to flat bones of medium size animals.
The high degree of bone fragmentation at Level III of
Teixoneres Cave corresponds to green bone breakage
according to Villa & Mahieu (1991). Analysis of 654
fragments shows that curved/V shaped predominate
along with oblique angles and smooth edges (fig. 5).

Hominids and carnivores are the biological agents that
affected with major frequency the assemblage at Level

IIT of Teixoneres Cave. The proportion of modifications
produced by the two predators is similar, although the
number of remains with anthropogenic marks is slightly
more abundant (tab. 5). In the whole assemblage, 9.7 %
of the remains show evidences of hominids activity, and
7.8 % present modifications realized by carnivores.
Surface damage caused during breakage of the bones
was also analyzed. Five diagnostic elements of anthropic
breackage were documented. Percussion notches, impact
flakes, cortical and medullar flakes, and peeling were
reported and summarized in tab. 6. Cutmarks suggest
also the association between hominids activity and the
faunal record from Level III because 1.2 % of the bone
remains analyzed show this type of evidence. These were
identified principally on the limb bones of medium and
large size animals, with a predominance of incisions on
the shaft and sawing marks on the metaphysis. The action
performed (skinning, viscera removal, dismembering,
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Fig. 3: Representation of % Surv. by anatomic segments from Level 111 assemblage.
Fig. 3 : Représentation du pourcentage de survie (% Surv.) par segment anatomique dans [’assemblage du niveau 111.
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Fig. 5: Graphic of bone breakage according to delineation, angle and surface from Level III faunal remains.
Fig. 5: Fracturation des os en fonction de la bordure, I'angle et la surface pour les restes fauniques du niveau I1I.

filleting, disarticulation and periosteum removal) was
recorded according to morphology, emplacement and
distribution of the striations (tab. 7). Only skinning and
defleshing/disarticulation were identified. At Level 111 of
Teixoneres Cave, 44 burned remains were recovered.
These remains represent 4.7 % of the total faunal
remains. Most of the bones with burned surfaces belong
to unidentified faunal remains at the anatomical level
and, as a consequence, at the taxonomic level (tab. 8).
However, hominids are not the only agents responsible of
the faunal accumulation. Carnivore toothmarks and frac-
tures were identified mainly on the long bones of
medium and small size animals (tab. 9). Carnivore modi-
fications were documented on 7.8 % of the remains. The

dimensions of the predominant toothmarks can be asso-
ciated to small and medium-sized carnivores. However,
toothmarks of large dimensions were observed on some
bone fragments. These can be related with the activity
produced by hyenids or ursids (fig. 6). The activities of
hyenas at Level III are also documented by the presence
of coprolites.

Only one bone remain has been modified by both
hominids and carnivores, it is a tibia of Bos primigenius.
This element presents an anthropogenic percussion
impact on the middle-shaft and one group of eight scores
on the proximal metaphysis. The breadth of these scores
(0.6-1.6 mm) is coherent with the toothmarks mean
observed in the faunal assemblage.
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Hominids Carnivores
Breakage Cutmarks Burning Camnivore damages
Large size 11(7.75%) 3(2.11%) 3(2.11%) 15 (10.56%)
Medium size 23(5.35%) 7(1.63%) 21 (4.88%) 36(8.37%)
Small size 6 (2.45%) 1 (0.41%) 16 (6.53%) 19 (7.76%)
Very small size - - 1(3.57%) -
Unidentified 5(5.56%) - 3(3.33%)  3(3.33%)

Total NR (%) 45(4.81%) 11 (1.18%) 44(4.71%) 73 (7.80%)

Tab. 5: Number of remains (NR) with anthropic and carnivore modifications from Level III faunal assemblage.
Tab. 5 : Nombre de restes (NR) portant des traces d’activité anthropique et de carnivores dans I'assemblage du niveau I11.

Total
Impact flakes Cortical flakes Medular flakes  Percusion notches Peeling NR (%)
Bos primigenius - - - 2 - 2 (20%)
Caprini - - - 1 - 1 (33.33%)
Cervus elaphus - B B 1 B 1(2.13%)
Equus ferus - 1 - - - 1(2.78%)
Large size 6 - - 2 B 8 (5.63%)
Medium size 19 - - 2 1 22 (5.12%)
Small size 3 - - 1 1 5(2.04%)
Unidentified 1 3 1 B - 5(5.56%)
Total NR (%) 29 (3.10%) 4 (0.43%) 1 (0.11%) 9 (0.96%) 2(0.21%) 45 (4.81%)
Tab. 6: Number of remains (NR) with diagnostical criteria of anthropic breakage from Level I1I faunal assemblage.
Tab. 6 : Nombre de restes (NR) avec des traces diagnostiques de fractures anthropiques dans I’assemblage du niveau II1.
Lengths
Groups No. striae by group  Type of cutmarks Location Distribution Orient.  (MM)  Action performed
Femur Cervus elaphus | 3 i (slicing marks)  distal metaphy,  clustered obl 14,7:5,3 defleshing
Tibia Bos primigenius 1 1 i (slicing marks) diaphysis isolated obl 3.5 defleshing
Cervus elaphus 1 [} i (slicing marks) diaphysis clustered obl 22,6, 16,8 defleshing
Metatarsals  Equus hydruntinus 2 1-5 i (slicing marks) diaphysis clustered obl 8,3:5.6 skinning
Metapodials  Eguus ferus 8 -2 i (slicing marks) diaphysis isolated obl 6,7: 5.4 skinning
Long bones Large Size 1 2 i (slicing marks) diaphysis clustered obl 9.9: 6.1 defleshing
i (slicing marks) diaphysis clustered obl 7.4:6,8
i (slicing marks) diaphysis isolated obl 11,2; 9.8
Medium Size 3 1-8 i (sawing marks) metaphysis crossed ir 12,3;58 defleshing
Small Size 1 2 i (slicing marks) diaphysis clustered ir 3.0:2:1 defleshing

Tab. 7: Cutmarks groups according to skeletal element and taxa from Level III faunal remains.

i: incisions (slicing and sawing marks); obl: oblique; long: longitudinal; tr: transverse).

Tab. 7 : Groupes de traces de découpe par élément anatomique et par taxon dans I’assemblage du niveau III. i : incisions (marques de découpe et de
sciage) ; obl : oblique ; long : longitudinale ; tr : transversale.

Total
Burned bones Large size Medium size Small size Leporidae Unident. NR (%)
Mandible - - - 1 - 1(0.11%)
Long bones 3 19 12 - E 34 (3.64%)
Flat bones - 2 2 - - 4 (0.43%)
Unidentified - - 2 - 3 5 (0.53%)

Total NR (%) 3 (0.32%) 21(2.25%) 16 (1.71%) 1 (0.11%) 3 (0.32%) 44 (4.71%)

Tab. 8: Number of burned bones according to anatomic elements and weight sizes.
Tab. 8 : Nombre d’os briilés par élément anatomique et par taille de poids.
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Number of Remains Types of toothmarks Location
Bos primigenius Tibia 1 score metaphysis
Ulna 1 puncture-pit epiphysis
Sesamoideus 1 imprint -
Capreolus capreolus Metatarsal 1 digestion entire bone fragment
Caprini Premolar 1 digestion entire bone fragment
Cervus elaphus Metacarpal 1 digestion entire bone fragment
Phalange 2 digestion entire bone fragment
Humerus 1 score diaphysis
Equus ferus Phalange 1 scooping epihysis
Equus hydruntinus ~ Molar 1 digestion entire fragment
Phalange 1 puncture-pit distal epiphysis
Ursus sp. Phalange 1 scooping distal epyphisis
Large size Rib 1 score-pit diaphysis
Femur 2 puncture prox. epiphysis-diaphysis
Humerus 1 pit prox. metaphysis
Tibia 1 pitting prox. metaphysis
Metapodial 1 pitting diaphysis
Long bones 4 digestion-pitting entire bone-diaphysis
crenulated edge diaphysis
Flat bones 1 puncture -
Medium size Rib 1 digestion entire bone fragment
Metapodial 2 score-digestion diaphysis-metaphysis
Skul 1 digestion temporal bone
Vertebra 1 scooping -
Long bones 14 score-digestion diaphysis
pitting-furrowing
Flat bones 9 score-puncture-pit -
digestion entire bone fragment
Unidentified 3 puncture-digestion -
Small size Rib 1 scooping epiphysis
Vertebrae 1 puncture spinous apophysis
Long bones 12 puncture diaphysis
pitting-crenulated edges
Unidentified 1 digestion entire bone fragment
Unidentified Long bones 2 digestion entire bone fragment
Molar digestion entire fragment

Tab. 9: Number of remains (NR) with carnivore toothmarks by taxa and anatomical elements from Level III assemblage.
Tab. 9 : Nombre de restes (NR) avec des traces de morsures de carnivores par taxon et élément anatomique dans [’assemblage du niveau I1I.

4.2 - RAW MATERIALS AND LITHIC TECHNOLOGY

The lithic assemblage at Level I1I is formed by 55 pieces
and mainly composed by final products of the reduction
sequences (knapping products and retouched tools) while
cores are scarce (n=2). This pattern confirms a high
degree of fragmentation of the reduction sequences.

Raw materials show a great diversity although flint and
quartz are the most abundant. The studies about raw
materials realized until now (Mangado & Nadal, 2001)

show the availability of different sources of flint in
primary and secondary position in this geographic area
in a maximal perimeter of 30 km. Their outcrops are
more distant to the site than the other raw materials used
which are local, probably collected from the stream
secondary deposits nearby the site.

The knapping methods used are difficult to recons-
truct due to the low number of cores and because they
are in the final stage of the reduction sequence (fig. 7).
It is also important to take into account that the



148

mm
12 Pits epiphysis length | Pits epiphysis breadth
14
10 &
T R T A R A S SN S SR AR PR
" b e
] T s e S T f—t—t
o o o~ — o £ 5| = = . = c = L
S § 33 35855 8/§ 5§ 3¢5 288 ¢z% ¢ 8
> o L = a & E z £ ¢ 5 0O 4 g2 2 E
r = = = E
< L 55 8 - = E 535 8
] = = =
3 = @D =
> -
@ @
— —
mm Pits diaphysis length | Pits diaphysis breadth
8 3
TF
6+
5%
43
05 i i : i e i : ! I b : : . :
® e o £ =iam@ ¢ = = c £ =
§ § 8 £ § 828 £ &£ 2|§ 8 2% 53 28 % s 8
g 8 S = o e 2 s El X 2 e o = 43 -3 o E
r = E £ 8 E
B G 56 8 “ - £ 86 8
o — o —
& = @ =
-4 @
> >
-+ @
- —

Fig. 6: Mean of tooth pit sizes stratified by bone type according to Andrews & Fernandez-Jalvo (1997), Dominguez-Rodrigo & Piqueras (2003),

Selvaggio & Wilder (2001).

Fig. 6: Moyenne de la taille des traces de morsure classées par type d’os d’aprés Andrews & Fernandez-Jalvo (1997), Dominguez-Rodrigo & Piqueras

(2003), Selvaggio & Wilder (2001).

maximal utilization of a material would cause that
certain cores which first presented typical characteris-
tics of a knapping method finally present varied and
different morphologies. This is due to the intensive use
of all potential surfaces. Anyway, it looks like that both
cores belong to the Levallois method according to
Boéda (1993, 1994) criteria because of the surface
hierarchy and also for the characteristics of some knap-
ping products. However we also have to bear in mind
that other knapping methods would produce similar
knapping products (Terradas, 2003; Van Peer, 1992,
1995). It is possible that other methods such as
discoidal or even more expeditive (i.e., orthogonal)
were also used because of the type and morphology of
some flakes and flakes fragments.

The retouched tools (fig. 8) are mainly composed by
denticulates, followed by scrapers, and it seems that most
of them were introduced to the site as endproducts. The
knapping products, especially small size flakes and flakes

fragments could be related to some of the final products
(flakes and retouched artefacts) recovered. These small
pieces seem to be in relation to the knapping process
and/or to the retouch or resharpening actions. The pieces
were introduced as endproducts and after they were resha-
pened producing the small knapping products. This
pattern is recognizable for some flint pieces but mainly
for the quartz assemblage. The refitting studies will allow
us to obtain more information about the reconstruction of
the reduction sequence. Other knapping products could
result from cores that were introduced into the site during
the cave occupation, and then some blanks were obtained.
When the group left the cave, these cores were trans-
ported as toolkit to other sites (“provisioning of indivi-
duals” Kuhn, 1995). This pattern (a very low number of
cores normally exhausted and some knapping products
without clear raw material identification into the site) is
very similar in other Middle Palaeolithic sites, such as
Abric Romani (Vaquero, 1999a, b).
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Fig. 7: Draws and photos of level III cores.
Fig. 7: Dessins et photographies des nucléus du niveau I11.

Fig. 8: Level 111 endproducts (flakes and retouched artefacts).
Fig. 8: Produits finaux du niveau IlI (éclats et outils retouchés).



Even if the number of pieces is low at the moment, the
two main characteristics of Level’s III lithic assemblage
are the fragmentation of the reduction sequences with the
predominance of endproducts and the high diversity of
the raw material used (tab. 10).

4.3 - SPATIAL DISTRIBUTION OF REMAINS

Vertical and horizontal projections of the remains
recovered were realized using their Cartesian coordinates
(three-dimensional). On these projections special impor-
tance is given to the elements resulting from human acti-
vities.

On the vertical projection (fig. 9) two different levels
of concentration of anthropic elements are observed
(upper and lower sub-levels), separated by a level of
limestone blocks of large dimensions. The lower sub-
level presents a major density of remains than the upper
one. Besides lithic artefacts and fauna, it is important to
note the presence of some charcoals grouped together. It
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is necessary to bear in mind that the works for conditio-
ning and protecting of the cave, carried out during the
90’s, slanted part of the upper level. From a taphonomical
perspective, modifications related to vertical and/or hori-
zontal movements of postdepositional origin are not
observed on the material: there is (1) no evidence of
preferential orientations of the bones, (2) no striation or
erosion provoked by the bones movements against the
sediment, and (3) no sorting of the remains by size.
Therefore, the data support the identification of two clear
events of human occupation in the cave.

On the horizontal projection (fig. 10), a cluster of
anthropic remains is observed at the entrance of the cave.
From this perspective, it is possible to think that the two
human impacts previously identified follow the same
spatial distribution pattern. Faunal remains with anthro-
pogenic evidences, lithic artifacts and charcoals are
highly clustered. Hominids occupied a small and limited
surface, located in the outside area and show a clear
preference towards the eastern wall of the cave.

Cores Flake fragments Flakes Fragments Hammer-stones Retouched artefacts Total
Flint 1(1.82) 5(9.09) 9(16.36) - - 6(10.91) 21(38.18)
Quartz . 10(18.18) 8(14.55) 3(5.45) - 4(7.27) 25(45.45)
Quartzite - 1(1.82) 2(3.64) 2(3.64) E - 5(9.09)
Holfern 1(1.82) - 1(1.82) - - - 2(3.64)
Limestone - - - - 1(1.82) - 1(1.82)
Sandstone - - - - 1(1.82) - 1(1.82)
Total 2(3.64) 16(29.09) 20(36.36) 5(9.09) 2(3.64) 10(18.18) 55

Tab. 10: Lithic assemblage of Teixoneres Level III (values in parentheses are percentages calculated to the total of the Level III assemblage).
Tab. 10 : Assemblage lithique du niveau 11 des Teixoneres (les valeurs entre parenthéses sont des pourcentages par rapport au total de l’assemblage du

niveau I1).
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5 - DISCUSSION

The distribution of the remains with evidences of
anthropic activity at level III of Teixoneres (lithic
industry, faunal remains, and charcoals) shows two clear
clusters which are temporally and spatially limited. At
Teixoneres Cave, we do not recognize any taphonomical
modifications related to post-depositional movements
and/or reworking of remains, such as erosion, scratch
marks, polished or rounded bones. Therefore, the diffe-
rent archaeological elements have scarce movements and
support the idea that these concentrations correspond to
two different occupational events. Both occupations are
located in the south-east sector of the principal entrance
of the cavity, in between the wall of the cave and the bank
formed by the sediments falling towards the river. All the
human activities identified are located in that area of the
cave and no exceed 15 m?. Therefore, they correspond to
multifunctional areas occupied by small groups. A major
permanence of the groups in the cave would imply the
presence of specialized areas of activity. In the same way,
by definition, a large group would have major spatial
requirements.

In the caves of Sclayn (Belgium), short-term occupa-
tions with unspecific areas of activity were identified
(Patou-Mathis, 1998; Patou-Mathis & Lopez-Baylon,
1998). Several short-term occupations by small human
groups in different archaeological levels are suggested
also at Wallertheim (Germany) on the basis of bones and
stone tools refitting (Conard et al., 1998). This occupa-
tion model contrasts with a larger surface used in a more
complex way as at Abric Romani (Barcelona, Spain), for
example, where a succession of long and short occupa-
tions are documented (Vaquero ef al., 2001; Vallverdu et
al., 2005). With a smaller used area than at Abric
Romani, a similar phenomenon can be observed at Tor
Faraj, in southern Jordan. In this site, two levels with the
same spatial patterns are interpreted as the recurrence of
human groups with redundant occupational behaviour
(Henry et al., 1996, 2004).

One of the principal characteristics of short-term
events is the low number of archaeological elements
produced. Among lithic artefacts, flakes, retouched arte-
facts, and end cores are frequent, which indicates that
most of these materials come into the cave as end
products from other places. The importance of the so



called curated tools (Kuhn, 1992; Dibble, 1984) is
evident in this sense. This kind of artefacts reveals a high
capacity of prevision and anticipation of these hominids
who move along the territory with a fundamental toolkit
already prepared to assume predictable and variable
necessities. The idea of a territorial mobility of these
groups is supported also by the diversity of raw materials
selected, in which bimodality could be observed between
the local and the exogenous elements, which are distri-
buted in similar proportions.

The faunal remains modified by hominids are more
abundant as the lithic industry (Ratio lithic industry/
faunal remains = 1/17). Among the assemblage, 9.7 % of
the faunal remains present indications of modifications
by the human groups. Cutmarks and intentional breakage
are identified principally on remains of animals of large,
medium and small sizes. Only one bone of a very small
size animal presented an anthropic modification (a rabbit
mandible burned). This element is similar to other
burned bones at Level III, which are related to the
anthropic events. Therefore, it is possible to suggest an
anthropogenic origin for this specimen.

Cutmarks are located exclusively on long bones and
indicate two preferential activities: skinning and defle-
shing/disarticulation. Both activities suggest that homi-
nids got access to recently dead animals. The breakage of
the long bones to access to the marrow also indicates an
early access to the animals. Nevertheless, the integrity of
the skeletons processed by hominids is biased in all
weight categories in favour of the proximal part of the
extremities (stylopods and zygopods) and the crania.
According to the data of Binford (1978, 1981) and
Emerson (1993) related to nutritional values of bones,
the skeletal elements transported are characterized by a
high nutritional content, both in meat, and fat and
marrow. This pattern of skeletal representation coincides
with other anthropic assemblages of that period in
Europe, where a systematic transport of extremities and
crania to the habitat is frequently observed in sites inter-
preted as camp-sites (Caceres ef al., 1998; Valensi &
Psathi, 2004; de Lumley, 2004). The systematic transport
to the site suggests a modality of primary and immediate
access of the human groups to the herbivores (hunting
activity). The processing and consumption of the trans-
ported parts is realized inside the cavity, as indicated by
the cutmarks, the presence of elements resulting of bone
breakage, and burned bones.

On the other hand, remains with evidences of carnivore
activity present a more dispersed distribution than the
anthropized ones. Those remains are found on the whole
surface of the site, with clear preferences for places more
protected in the interior of the cave. As observed for the
hominids, the toothmarks are identified on the remains
of animals of all sizes. At a skeletal level, a preference
for the long bones is observed, though also exists a
certain access to the elements of the axial skeleton. The
toothmarks are indistinctly located on all the portions of
the bones (epiphysis, metaphysis and diaphysis). The
morphologic and morphometric analyses of these marks
point out the hyenids as the most active carnivore acting
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on the assemblage. As demonstrated for the hominid
activities, the transport of anatomical elements with a
high nutritional value aims to primary and immediate
accesses to the prey. From an ecological point of view,
this suggests that the predation-pressure is not high in
this landscape and that they are no confrontation or
competition relationships between human and non-
human predators.

Therefore, the apparent relationship between carni-
vores and hominids at Teixoneres Cave must be unders-
tood in the context of palimpsests determined by the low
rate of sedimentation existing in the cave. According to
the radiometric dates obtained (Tissoux ef al., 2000),
most of the Late Pleistocene is contained in three sedi-
mentary levels which maximum thickness is only 1.5 m.
This is supported by the very low representation of
remains simultaneously modified by hominids and carni-
vores (only one specimen). Something similar occurs at
Yarimburgaz Cave (Turkey), where the close spatial rela-
tions between hominids and carnivores are explained by
important palimpsests related to a very low rate of sedi-
mentation (Stiner, 2002).

The presence of very small animals remains (such as
rabbits, birds, rodents) unmodified by hominids or carni-
vores suggests a natural intrusion of these animals in the
cavity when it is unoccupied. However, we cannot
discard their presence occasionally related to small
carnivore activities, such as lynx or fox, or inclusive
hominids (burned mandible of rabbit).

To summarize, Teixoneres Cave shows a clear dicho-
tomy between human and carnivore occupations. For the
Neanderthal groups, Teixoneres is a space occasionally
suitable for small groups of hunters along their territorial
movements. Nevertheless, for the large carnivores it
represents an ideal place to establish their den (hyena),
places for hibernation (bear) and, probably, sporadic
refuges (lynx and fox). The natural intrusions of small
animals indicate the existence of moments when the cave
was unoccupied by hominids or non-human predators. In
general, interaction or competition between hominids and
carnivores are not observed at Teixoneres Cave.

6 - CONCLUSION

The interdisciplinary studies realized up to date at
Level III of Teixoneres Cave indicate the absence of rela-
tion between hominids and carnivores in this site. A clear
spatial separation is observed between the areas of acti-
vity of the two biological agents. Carnivores tend to use
the interior areas of the cave, whereas hominids show a
predilection for the most luminous and less humid areas
of the entrance. The occupations by large carnivores have
probably a marked seasonal character (hibernation for
the bears, hyena den). Nevertheless, the human activities
are the result of sporadic visits, very spread chronologi-
cally, of small groups of hunter-gatherers. These stops at
Teixoneres are a consequence of a high mobility of the
human communities in their territory, as attested by the
high diversity of raw lithic materials.



According to these criteria, the human occupations of
short duration at Teixoneres are characterized by:

1) the expeditive character of the lithic industry, with
the introduction and abandon in the cave of the endpro-
ducts and cores in the final of the reduction sequence
nearly exhausted,

2) the combination of local and non local raw mate-
rials, as result of the high mobility of the groups in their
territory,

3) the selective transport of the most nutritive parts of
the extremities and the crania indicating primary and
immediate access to the herbivores and the anthropo-
genic modifications on bones remains suggesting a
process and final consumption in the cave,

4) the presence of charcoal concentrations and burnt
bones that coincide with the area of major anthropization
in terms of density,

5) the remains are not so scattered, with the formation
of a unique area of activity where all the householding
activities are realized: knapping process, processing and
consumption of the animals,

6) the absence of confrontation and/or interaction with
the large carnivores living in the surroundings of the
cave.
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