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Abstract

Short-term human occupations could occur in very distinct places and be related to very different
behaviors. The low number of items left by the human groups in these sites, usually, generates
discrete assemblages, which often are difficult to disentangle. In the European Middle Paleolithic,
short-term human occupations in caves and rock-shelters, frequented by carnivores as hibernation
places, dens or refuges are common. From an archaeological perspective, the resulting assemblages
are a mixture of anthropogenic and carnivore items (palimpsests) in which the intensity of human
occupation(s) is usually measured by the quantity of recovered lithic artifacts, hearths or modified
bones. The detailed study of these sites is pivotal to understand the development of the human
communities in a landscape, their movements across the territory, the diversity of activities
performed, and the relationships stablished within the other biological entities (mainly carnivores).
This paper aims to present data on four Middle Paleolithic sites in the Northeast of the Iberian
Peninsula characterized by short-term occupations in carnivore contexts. The results indicate indicates
a complex scenario in terms of settlement patterns and movements of Neanderthals in mountainous
environments ranging from occasional visits to carnivore dens for hunting or active scavenging to
full-scale, planned occupations during the course of seasonal foraging activities.
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1. Introduction

During the Middle Paleolithic, highland and montane areas were often (in warmer periods)
one of the most exploited habitats by Neanderthals due to their abundance of biotic and abiotic
resources (Conard et al., 2012; Daujeard and Moncel, 2010; Peresani, 2011; Fiorenza et al., 2015).
Generally, these environments are characterized by different ecosystems that vary with the altitude
and are clustered across several climatic boundaries, i.e., ecotones (Nagy et al., 2003). The altitudinal
differentiations of mountain ecosystems are greatly influenced by variations in annual mean
temperature and snow coverage that modify the frontiers between tree lines and, consequently, alter
the distribution of the ecological habitats and the associated faunal communities (Nagy and Grabherr,
2009). During the late Middle and Late Pleistocene, climate changes had great influence on the
altitudinal zones of mountain ecosystems and on the extension of favorable habitats for the
settlements of archaic humans (Thackray et al., 2008). In fact, the alternation of glacial and
interglacial stages with the corresponding expansion and retreat of the glaciers (Ehlers et al., 2011),
allowed for an intermittent exploitation of the territories in the neighborhood of the mountainous
areas.

The Northeast of the Iberian Peninsula (Catalonia) is a particularly rugged territory
characterized by several mountain ranges of different altitudes. Although the Pyrenees were covered
by ice caps during the Quaternary glacial phases (Calvet et al., 2011), the proximity to the western
Mediterranean Sea permitted the maintenance of open woodland habitats in the region stretched
between the Pre-Pyrenees and the coast- (Allué et al., 2017; Burjachs et al., 2012; Gonzalez-Sampériz
et al., 2010). Fhis-These advantageous conditions favored the continuous settlement of this territory
during the Middle Paleolithic (Daura et al., 2015; Torre et al., 2013; Vaquero et al., 2013), but- only
during the climatic ameliorations, Neanderthals expanded their foraging forays to higher altitudinal
locations of the Pre-Pyrenees (Arilla et al., 2013; Rosell et al., 2000).

Although the of set of strategies that Neanderthals used for moving and exploiting the
landscape are various (Hovers, 2017; Marks and Chabai, 2001; Uthmeier and Chabai, 2010; Meignen
et al., 2006; Rios-Garaizar, 2017; Adler et al., 2003; Picin, 2018; 2017; Delagnes and Rendu, 2011;
Daujeard and Moncel, 2010), most of the hypotheses used for interpreting the archaeological record
are based on analogies with the settlement dynamics of modern foragers (Binford, 1978; 1983; Kelly,
1995; Marlowe, 1954). Generally, in territories with relatively scarce biotic resources, modern hunter-
gatherers tend to move frequently, while, in plentiful environments, they are less mobile and tend to
camp near ecotones where resources from several habitats can be gathered at the same time (Kelly,
1995). Within these two extremes, nomadic groups move on the landscape also on the basis of the
seasonal availability of resources and social connections (Hill et al., 2011; Grove, 2009; Wiessner,
1982). In his seminal paper, Binford (1980) summarized hunter-gatherer land use systems in the
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their residential base depending on daily hunting and gathering for obtaining resources. This strategy
promotes- frequent residential displacements from one seasonal camp to another in a circular annual
movement. Conversely, collectors rely on logistical organization of the landscape to acquire
resources. This tactic is characterized by relatively permanent occupations of seasonal base camps
located near areas plentiful of key resources. Thus far, residential mobility has turned to an equivalent
of residential home base where logistical mobility has been associated with short-term occupations
(e.g. hunting stations, bivouacs or caches). However, short-term occupations can be developed in very
distinct places and be related to very diverse functions making difficult the interpretations of
archaeological evidences different from the renewed ethnographic analogies. In fact, the creation of
ethnographic categories of sites somehow influenced a priori the interpretation of the archaeological
floors ignoring the possibility that archaic humans might have behaved differently from modern
hunter-gatherers and not always in an optimal- way (Wobst, 1978).

An aspect not much investigated in Paleolithic Archaeology, but recurrent in mountainous,
karstic environments is the presence of short-term human occupations in caves and rock-shelters
regularly frequented by carnivores such as bears, hyenas, large felids, canids and other small
carnivores that used those natural cavities as hibernation places, dens or refuges (Gamble, 1979;
Straus, 1982). Although, nowadays, carnivores are not seen as potential food resources, archaic
humans exploited these mammals for their meat and fur (Brugal and Jaubert, 1991; Romandini et al.,
2018; Rosell et al., 2012a; Gabucio et al., 2014). Similarly, carnivores are also attracted by the
remains of the human refuse due to the smell of the bones, and meat and grease on the fire places.
Carnivore visits on open-air or cave sites could consistently modify the original spatial distributions
of the discarded items (Arilla et al., 2018; Edgard Camaros et al., 2013) or create new damages on the
prey bones (Arilla et al., 2014; E. Camards et al., 2017; Diedrich, 2015; Fosse et al., 2012;
Costamagno et al., 2009; Moncel et al., 2008; Discamps et al., 2012). At times, these carnivores’
behaviors could generate a stratigraphic mixing of the archaeological floors making challenging the
discrimination of the palimpsests (Egeland et al., 2004; Yravedra and Gomez-Castanedo, 2014).
Taphonomic analysis, refitting studies on bone and lithic remains, and a careful strategy in selecting
samples for radiocarbon dating could overcome this problem by identifying the areas of disturbance
created by the carnivores (Blumenschine, 1988; Cruz-Uribe, 1991; Rosell et al., 2017; Talamo et al.,
2016; Talamo et al., 2014; Vaquero et al., in press).

Contexts of co-occurrence of humans and carnivores could be of various natures and, thus far,
have been distinguished in four different types (Villa et al., 2004): a) diachronic succession of human
and carnivore occupation at the site; b) concurrent events of carnivore and human activity with
abundant presence of lithic stone-tools and fire places; c) frequent human settlement of the site and
sporadic carnivore frequentation (Straus (1982) called it “time-sharing”) but without denning in it; d)
carnivore den with human occasional occupation. Although these categories of sites resume the

possible settlement continuum between archaic humans and carnivores, the detailed study of the
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behavioral variability inside each type is pivotal to understand the development of the human
communities in a landscape, their movements across the territory, the diversity of activities
performed, and the relationships stablished within the other biological entities (mainly carnivores).
This paper aims to present the results on four sites, located in mountainous landscapes of the
Northeast of Iberian Peninsula, characterized by occupations of Neanderthals and carnivores

oceupations: Llenes and Tritons caves (Lleida) and Toll and Teixoneres caves (Barcelona).
2. Archaeological sites
2.1 Llenes Cave

Llenes Cave is located in a Cretaceous limestone karstic complex set at the north of the Lleida
province (Spain), at 750 m above the sea level (Fig 1). The cave is located in a vertical cliff on the
right margin of -Erinya Canyon, at 80 m above the Flamisell River. During the Upper Pleistocene, the
cliff, where the main entrance of the cave is located, was eroded by the river and by a Pyrenean
glacier. The cave is formed of a main gallery of 250 m long, with East-West orientation, and a short
secondary gallery without contact with the outside. A first investigation of the cave was performed by
J.Maluquer de Motes (1951) who discovered remains from the Bronze Age, Neolithic and, in the
lowest level, bones of Ursus spelaeus from the Late Pleistocene. New excavations in different areas of
the cave were carried out between 2013 and 2015. However, the archaeological excavations were
mostly undertaken at the current entrance, where the main anthropogenic remains were recorded. The
upper part of the stratigraphic sequence (levels 1-6) shows a deposit generated by the anthropogenic
activities carried out during the Holocene period, probably during the Neolithic and Bronze Age (Fig.
2). Level 7 is a disturbed, brownish-grey clay sediment with Bronze Age and Neolithic ceramic
fragments mixed with Paleolithic materials. At the bottom of level 7 there is- a stalagmitic crust, that
developed probably before the maximum extension of glaciers in the Pyrenees during MIS 4, and
currently under study for- chronometric age determination. Level 8, at the bottom of the stratigraphic
sequence, is characterized by brown/ brownish-grey clay sediment and limestone blocks, resulting
from —cave roof collapse. This level yielded an in situ assemblage related to the early Middle
Paleolithic.

During the late Middle Pleistocene, the cave was used mainly by cave bears (Ursus spelaeus),
although the activities of other carnivores, such as hyenas (Crocuta crocuta spelaea), have also been
recorded. All these animals are located mainly in the deepest areas of the cave and in the secondary
galleries. Lithic and other anthropogenic remains have been recovered mainly at the entrance. Among

the ungulates, tahr (Hemitragus sp.) is the most common, as occurs in other Middle Palaeolithic sites

like Abri Vaufrey (France) (see a discussion about the origin of these animals in the assemblage in
Binford [1986] and Grayson and Delpech [1996])
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AGENCY-OF THE TAHR REMAINSE. This taxon is coincident with rugged environments, as is
expected in the Pre-Pyrenean regions during the Middle Pleistocene. Red deer (Cervus elaphus) is
also well represented. The lithic assemblage is associated with some ungulates from cutmarks and
intentional bone breakage.

The lithic assemblage of level 8 is composed of 153 lithic items, a hammer-stone, a quartz
chunk and eight small fragments undetermined by severe concretions on the surfaces. The most
common raw materials (quartzite, chert, hornfels, and quartz) have a local origin, and all of them can
be today collected on the river terraces and on the Neogene conglomerates from the surrounding areas
of the cave. The technological analyses indicate that the reduction sequences are mostly fragmented
(Table 1, 2, 3). Quartzite is the raw material mostly used. In the assemblage, a core-on-flake, with a
small lateral detachment, a core on fragment with the centripetal production of 5 small flakes, and two
discoid cores, one completely exhausted and the other one in an early phase of reduction, are
recorded. In the flake assemblage, different stages of the core exploitation, from the phases of
decortication, management of the convexity and production, are documented (Table 2) (Figure 3C).
Beyond the identification of the cores, the use of the discoid method is attested by a small amount of
core-edge removal flakes, pseudo-Levallois points and centripetal flakes. The technological study also
identified- a Levallois preferential flake and a Levallois recurrent centripetal flake. Byproducts related
to Levallois knapping strategy are absent and, most probably, the two flakes were introduced at the
site as part of the toolkit.

The lithic assemblage made of the other raw materials indicate similar behaviors with the
import on-site mostly of flakes and knapping byproducts (Table 1, 2, 3). Cores are very few and
include- only in a tested cobble in hornfels, an opportunistic core in quartz, and a core-on-flake made
on chert. This latter artefact is characterized by the preparation of a lateral striking platform with few
bifacial detachments and the production of two small flakes. A Levallois recurrent centripetal flake
was also found within the hornfels artefacts (Table 2) suggesting that hierarchized technologies were
complementary to the discoid reduction strategies and used in other contexts of the exploitation of the
territory. In the lithic collection, two bladelets in chert and a bladelet in crystal quartz were also
found. These artefacts were probably produced during the Neolithic, suggesting a possible percolation
from the above disturbed level 7. Retouched tools are very few and amount to some simple notched

artefacts and denticulates (Table 3). A small biface in quartzite was also discovered.
2.2 Tritons Cave

Tritons Cave is located in the north of the Lleida province (Spain), at 750 m above the sea level, on
the opposite side of the Erinya Canyon and in front of Llenes Cave (Fig.1). The natural cavity was
discovered to be an archaeological site by the local speleological group in 2012 and, thus far, only
three short field seasons have been carried out. The cave is formed by a narrow corridor of 10 m long

with a West-Est orientation, at the edge of which there is a small chamber of approximately 15 m2.
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This room is a dissolution structure infilled by sandy and silty sediments (Stratigraphic Unit 2) and
partially covered by a stalagmitic formation (Stratigraphic Unit 1). At present, the complete depth of
the sedimentary sequence is still unknown and, future works will unveil the presence of underlying
stratigraphic units. Unit 2 yields a large faunal collection characterized mostly by brown bear (Ursus
arctos) and ibex (Capra pyrenaica), while cave bear (Ursus spelaeus), panther (Panthera sp.), red
deer (Cervus elaphus), fallow deer (Dama dama), roe deer (Capreolus capreolus), leporids (Lepus sp.
and Oryctolagus cuniculus) and several avian species (Anseriformes, Phasianidae, Accipitridae,
Corvidae) are recorded in lesser percentages The skeletal profile of the main represented ungulates
(ibex) exhibits a high degree of integrity of the carcasses, although mandibles and femora are
particularly abundant. Similar percentages between young and adult individuals can be observed.
Bears show similar characteristics in the skeletal profile, but in this case, the number of young
individuals is slightly higher than the adults. At taphonomic level, chemical corrosion affects most of
the faunal specimens, probably because of vegetal roots and/or the pH soil characteristics. Carnivore-
induced damage in form of tooth marks, digestion, furrowing and crenulated edges has been identified
on the 8% of the faunal assemblage. Anthropogenic alterations (cut-marks) have also been
documented, although only on two bone fragments (0.1%).

The lithic assemblage of level 2 of Tritons Cave is- comprised of only- three lithic items: a
semi-cortical flake with a dihedral platform in quartzite, a natural core-edge flake with a cortical
platform in hornfels and small fragment in crystal quartz (Fig. 3B). In river terraces and on the
Neogene conglomerates from the surrounding areas of the cave, the quartzite and hornfels pebbles are
very common whereas the shatter in crystal quartz could have been imported from another locality.
Although the small amount of lithic stone tools, the technological analysis indicates that the flakes in
quartzite and hornfels were produced during the early stages of reduction from two different cores.
Since the access to the cave could have been difficult during the Middle Paleolithic, the occupation of
the natural shelter was opportunistic and probably related to some specific activity. On the other hand,
the import to the site of simple cortical flakes reveals that human groups, in this particular occasion,
moved in the neighborhood of the cave without any curated toolkit. This evidence could be explained
by the abundance of fire—grainedfine-grained pebbles in the close proximity of the site or that the
activity performed did not required the use of more valued raw materials as chert.

2.3 Toll Cave system

Toll and Teixoneres Caves are located at 760 m a.s.l. near the town of Moia (Spain), 50 km
north of Barcelona (Fig 1). Both cavities are included in the karstic system called Toll Caves,
developed on the sedimentary material in the margin of the Central Catalan depression. The caves are
placed on the fluvial terraces created by the Mal stream in the Neogene limestones of the Collsuspina
Formation. The karstic system is formed by two caves (Toll Cave and Teixoneres Cave) and an aven

(I’ Avenc del Bassot), but only Toll and Teixoneres Caves yielded archaeological materials. The sites
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were discovered during the speleological explorations of the karstic systems at the end of the 1940s
and, successively, several archaeological excavations were performed in the following years unveiling
rich Pleistocene and Holocene sequence (Castellvi, 1974; Serra et al., 1957; Donner and Kurten
1958).

2.3.1 Toll Cave

Toll Cave is formed by three galleries of approximately 2 km length. The entrance is located in
the south gallery, a rectilinear corridor of 130 m length and 3-4 m width, which is divided into two
smaller narrow galleries (east and west) where a slight water stream runs. The stratigraphic sequence
has an extension of more than ten meters high and, thus far, nine different stratigraphic units have
been identified. The upper unit 1 (~1 and 2 m high depending on the sector of the cave) corresponds
to the Holocene period, in which archaeological remains from the Neolithic and the Bronze Age have
been recovered. The unit 2 (~20 cm high) is formed by a deposit of limestone gravels in a poor matrix
of sands. It covers much of the MIS 2. Unfortunately, no archaeo-paleontological remains have been
found in this unit. The lower units (units 3-9) are sub-horizontal deposits composed mainly by
different proportions of clay and limestone blocks, which represent a sequence of inundation beds.
Radiocarbon dates indicates a chronology of ~43-ky-BP-46,660-45,590 cal BP at 68.2% probability
for Unit 3 and a-range-from-47-te>49-ky-BPRolder than 49,860 cal BP for Unit 4_(references the new

paper of Ivan Ramirez-Pedraza). Underlying units are currently under study.

The faunal assemblage shows a high diversity in ungulates, among which horses and red deer
are the most common. However, carnivores are the main taxa represented and, in particular, bears and
hyenas. Taphonomic and zoo-archaeological studies indicates frequent use of the cave as hibernation
den by cave bears in all the stratigraphic units, usually alternated with hyena dens. A high percentage
of the bear bones display- tooth-marks produced by other bears or other large scavengers, such as
hyenas. However, the human presence is also evidenced on bear bones in form of cut-marks.

A small collection of lithic material has also been recovered, composed of one small discoid
core, one flake and three fragments in limestone, two fragments in quartz, one fragment in slate, and
one core-edge flake in chert Muscherkalk (Fig. 3A). Nodules of limestone, quartz and slate are
common in the nearby stream whereas the Muscherkalk chert outcrop is located at about 10 km east
and south-east of the site. In the Middle Paleolithic record of the adjacent Teixoneres Cave, the use of

the same source of raw material is also- attested.

2.3.2 Teixoneres Cave

Teixoneres Cave is another archaeological site in the Toll Cave system, located at 50 m SW of the
entrance of Toll Cave. This cave is formed by one main entrance at the South and a gallery of 30 m

length and 8-10 m width, called Chamber X, a short corridor at the end in E-W direction, called



Chamber Y, and another gallery, which communicates with the outer area by a secondary entrance at
10 m from the Chamber X, called Chamber Z. The cave was totally covered by sediments at the end
of the Pleistocene by a stalagmitic layer, which has been dated to ~16 ky BP (Tissoux et al., 2006).
This layer sealed a stratigraphic sequence of >6 m high, which can be divided into three main large
deposits. The upper one contains the units Il and 11, that are respectively radiocarbon dated from
44,210-840 to 33,060 cal BP (68.2%) and from ->51,000 to 44,210 cal BP (68.2%) (Talamo et al.,
2016). This sequence is located over another stalagmitic layer dated between 98 and 100 ky BP
(Tissoux et al., 2006), which separates the upper and middle sets. The upper units Il and Il are the
most studied archaeological assemblages. Their faunal record shows a high diversity of ungulates
such as red deer (Cervus elaphus), horse (Equus ferus), aurochs (Bos primiginius), wild ass (Equus
hydruntinus), roe deer (Capreolus capreolus), wild goat (Capra pyrenaica), chamois (Rupicapra
pyrenaica), wild boar (Sus scrofa) and woolly rhino (Coelodonta antiquitatis) and woolly mammoth
(Mammuthus primigenius), and lagomorpha as rabbit (Oryctolagus cuniculus) and hare (Lepus sp.)
(Rosell et al., 2017; Alvarez-Lao et al., 2017). Human remains are represented by three deciduous
teeth corresponding to, at least, two different individuals younger than 7 years old, and a molar of an
adult. Although human activities seem to have been very significant in the cave, the presence of
carnivores is also common in all the stratigraphic units (e.g. cave bear (Ursus spelaeus), hyena
(Crocuta crocuta), wolf (Canis lupus), fox (Vulpes vulpes), lynx (Lynx spelaea) and badger (Meles
meles)) (Rosell et al., 2017). Hyenas were the more active predators. Tooth marks and fractures
generated by these animals have been identified on many ungulate specimens, such as a horse scapula
where crenulated edges and furrowing on the proximal end can be observed. According to the spatial
dispersion, a significant dichotomy can be registered. The items associated with the carnivore den
activities are mainly clustered in the inner parts of the cave, while the anthropogenic items (i.e. lithics
and bones with cutmarks) are mainly clustered on the main entrance. Some small hearths have been
excavated in this area as well, suggesting that the position of these elements is very close to the
original.

Preliminary surveys on the raw materials distribution in the neighborhood of the cave indicate
the presence of cobbles of quartzite, sandstone and quartz found in secondary context in the nearby
Mal stream-. Other raw material outcrops of chert, limestone, hornfels and quartzite are found in
primary and secondary positions at about 10-15 km east of the site (Mangado and Nadal, 2001).
Furthermore, in the area of San Quirze, at about 8 km south of the cave, are located outcrops of quartz
and chert in secondary contexts, while at Can Tripeta, at about 15 km northwest of the site, there are
sources of chert in secondary contexts (Mangado and Nadal, 2001). Provenance studies of the raw
materials uncovered in the archaeological levels are still under way and, in this paper, the lithic
materials are discriminated solely on the basis -of- their- macroscopic features.

The lithic assemblage of sub-Unit Illa is composed of 500 lithic items and a limestone pebble

(Table 3, 4 and 5). The technological analysis reveals that the most used raw materials are quartz
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(69.6%) and chert (19.6%) (Table 3, 4 and 5). Quartz pebbles were probably collected on the
riverbank or bed of the Mal stream and reduced using the tranche de saucisson (sausage slice) method
(Turg, 1989). This technology is often used on small and irregular nodules removing a cortical
extremity or exploiting a natural flat surface. The recurrent unidirectional reduction produced flakes
with a peripheral cortical back (tranche de saucisson), flakes with a more invasive cortical back
(cortical back and distal end) and flakes with a cortical back and an asymmetrical cross-section (Turq,
1989). At times, the cores were placed on an anvil shifting the reduction to the bipolar method (Table
3). The high frequencies of fragments attest that the quartz pebbles were probably of low quality and
cores fractured unexpectedly in small pieces (Table 3). Quartz flakes were modified mostly into
scrapers, notched tools and denticulates (Table 5). These latter artefacts were produced generally with
two or three notches, while there are very few cases- of a more intense reduction of the cutting edges
(Table 4, see methodology in Andrea Picin et al. (2011)).

The technological study reveals that the tranche de saucisson method was used only on quartz
pebbles while, in other raw materials, hierarchical and unhierarchical technologies are common
(Table 3). In the assemblage, a Levallois recurrent centripetal core and a centripetal core in chert, a
Levallois preferential core in hornfels (Fig. 4) and two core-on-flakes in limestone and porphyry, are
documented (Table 3). Conversely to the quartz assemblage, in which the features of byproducts are
consistent with an in situ reduction of the cores, the operative chains of the other raw materials are
very fragmented attesting the transport to the site of configured cores or of flakes produced during
other knapping events (Table 4). Levallois flakes are very few and produced only in chert and
hornfels using the Levallois modalities preferential, and recurrent unidirectional and centripetal. The
knapping of other rocks (e.g., ludite, gabbro, porphyry and sandstone) were more opportunistic and
flakes from different stages of reduction were transported to the site (Table 3). In comparison with
quartz, the assemblage of retouched tools comprises mostly scrapers and pointed artefacts, while

denticulates are very few (Table 5).

The lithic assemblage of the subunit IlIb is composed of 3,314 lithic items and three limestone
pebbles. The raw materials mostly used are quartz (58.8%) and chert (30.1%). The assemblage in
quartz is dominated by the use of the tranche de saucisson method and the production of flakes with
peripheral cortical backs, with cortical back and distal ends, and blanks with cortical backs and
asymmetrical cross-sections. At times, after this first round of knapping reduction, cores were
exploited using the unidirectional centripetal method, and, in a few examples, with the bidirectional
discoid method. (Table 6). Occasionally, the quartz cores were placed on an anvil and struck into
bipolar artefacts. In the flake assemblage, fragments and small chips amount to the 71.8% of the entire
collection highlighting the low knapping quality of the quartz pebbles. Because of the tranche de
saucisson reduction strategy (Fig. 4), in the remaining technological categories are mostly

documented the phases of decortication (11.5%) and production of ordinary flakes (9.9%) whereas
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byproducts of the centripetal or discoid technology are very few (Table 7). Again, the quartz blanks
were generally reshaped in scrapers, pointed artefacts and denticulates (Table 8).

Similarly to subunit Illa, the tranche de saucisson method is absent in the other raw materials.
In the core assemblage, hierarchized and non-hierarchised technologies are documented only in chert
and hornfels nodules, whereas in the other rocks the exclusive use of simpler methods is recorded
(Table 6). The technological study indicates that the operative chains are highly fragmented and,
byproducts of different phases of the reduction are imported at the sites without any clear pattern of
preference for particular morphologies or characteristics of the blanks (Table 7). Although some cores
in chert, hornfels and quartzite could have been exploited at the site, the reduction sequences were
probably short. In the production phase, Levallois technology is attested in the modalities recurrent
unidirectional and bidirectional including some examples in quartzite, limestone and sandstone (Table
6). The cases of conjoining flakes and flakes with cores are very few, suggesting that the bulk of the
Neanderthal toolkit was composed of flakes. In the tool, assemblage, scrapers and pointed artefacts
are very common in chert whereas in the other raw materials the number of retouched flakes is very
low (Table 8).

3. Neanderthals settlement dynamics

The study of the archaeological record of different sites in the Northeast of the Iberian Peninsula
shows a diverse use of the territory by archaic humans during the Middle Paleolithic. At Llenes
Cave, the discovery of remains of tahr and red deer, with some lithic tools, suggests that the site was a
recurrent and, probably, seasonal location used in relation to hunting in the neighborhood of the
Flamisell River. The few flakes found in the deposit indicate that the knapping activities were
performed outside the cave and Neanderthals entered at the site carrying only some flakes, and
occasionally, some cores. However, the absence of conjoining flakes and of flakes conjoining with
cores implies that these latter could have been deposited deliberately at the site as a stock of raw
materials for future visits, or the flakes produced were carried out from the site once the visit at the
cave was terminated. The number of retouched tools in the assemblage is very low, and Mousterian
points or convergent tools are absent from the toolkit. These facts eliminate the possibility that the
cave was used as an actual hunting station and point towards an accessory role (e.g., a bivouac) for the
site as part of the settlement dynamics of the upper Pre-Pyrenees at this time. The main foraging
activities were carried out in other locations and, only sporadically did Neanderthals seek shelter at
Llenes. From this perspective, short stays at the site could have been prompted by the recurrent
presence of carnivores (e.g., hyenas and bears) that could have made dangerous a proper settlement of
the cave. Similarly, the short-term occupation documented in Tritons Cave would reenter in the same
pattern of opportunistic visit of the natural shelters to carry out some specific activities in a carnivore
context (e.g., active scavenging). Once more, the absence of curated artefacts suggests that the

strategies of the raw material management were different in this area probably due to the abundance
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of fine-grained metamorphic rocks in the surroundings of the caves. This result is very different from
other Middle Paleolithic sites, located at the edge of the Pre-Pyrenees at about 70 km south from
Erinya (e.g. Roca del Bous, Cova Gran and I’Estret de Tragé Cave), where lithic materials and stone
tools are very abundant (Marti et al., 2009; Torre et al., 2013).

At the Toll karstic system in Moia, the technological study portrays- a different scenario. The
human occupations at Toll Cave were probably aimed at the exploitation of bears during the
hibernation period_by showing evidence of anthropogenic damage in form of cut marks only on bear

ribs—fARETHERE - CUT MARKS ON-ANY-BEAR BONES?]. In particular, during periods of

subsistence stress, the bear- hunting could have provided a large amount of meat and fat within warm

furs. Ethnographic data point out that, although bears could appear to be very vulnerable during
hibernation, modern hunter-gatherers would not kill them inside their dens. Conversely, they would
prefer to flush out the bear from its den using smoke or dogs, and then -spear it once out the cave or
taunting it into a pitfall trap armed with spears (Birket-Smith and de Laguna, 1938; de Laguna, 1972;
Hallowell, 1926). The few lithic remains discovered at Toll Cave could be related with-to this hunting
obtaining strategy. Moreover, the close proximity of Teixoneres Cave, would have provided a larger
place where the bear could have been processed more systematically. [[BEARS OFTEN DIE
DURING HIBERNATION. COULD THIS NOT JUST BE NATURAL DEATHS? WITH
OCCASIONAL SCAVENGING BY NEANDERTALS?]I

At Teixoneres Cave, the lithic analysis indicates a different use of the natural shelter. The
cave was settled for short stays in contexts of high mobility patterns. Preliminary studies of the raw
material sources point out movements from the territories located east of the site. Neanderthals arrived
at the cave with toolkits composed mostly of flakes, retouched tools and few configured cores. These
lithic artefacts were complemented by an in situ knapping of the local quartz that was exploited with
simple reduction methods. These behaviors are common in both subunits Illa and I11b although during
the latest phases of the Middle Paleolithic is attested a decrease in the use of the cave and the visits
were more sporadic.

In a broader perspective, this study indicates a complex scenario in terms of settlement
patterns and movements of prehistoric hunter-gatherers in mountainous environments. The data on the
faunal and lithic materials point out that, although Llenes Cave, Tritons Cave, and Toll Cave could be
included in the site category of “carnivore dens with occasional human occupation”, the types of
settlement stem from very different behaviors ranging from bivouacs, to active scavenging (?), to bear
hunting. Conversely, Teixoneres Cave could be interpreted as a diachronic succession of human and
carnivore occupation of the site with short seasonal stays, carried out mostly during summer and
winter (Sanchez-Hernandez et al., 2014).
However, the alternating presence of humans and carnivores in the North-East of the lberian
Peninsula is always characterized by short stays showing a lesser variability than the carnivore den

sites with sporadic human visits. Similar examples as those recorded at Teixoneres are found at
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Comentat [RB1]: We cannot know with the taphonomic
evidence that we have if the obtaining of bear resources
occurred passively (scavenging) or actively (hunting). We
only propose the anthropogenic use of bear in the cave,
most probably during the hibernation period (perhaps more
vulnerable moment).




Gabasa Cave, a site seasonally occupied by hyenas and bears during winter and used as a hunting
station by Neanderthals during other periods for chasing red deer and horse (Blasco, 1997; Utrilla et
al., 2010). The lithic assemblages are characterized by the use of discoid and Levallois recurrent
centripetal method, and a high percentage of scrapers (Santamaria et al., 2008). As at Teixoneres in
sub-units Illa and Illb, the technical behaviors at Gabasa did not change diachronically, but were
maintained through time as a result of an efficient foraging strategy.

Analogous patterns are recorded at Arbreda Cave level I, used as hibernation and breading
site by bears during winter and visited by Neanderthals for ephemeral human occupations during the
other seasons (Maroto et al., 1996). The toolkit is mostly composed of scrapers and denticulates
knapped mostly on local quartz pebble using Levallois and discoid methods (Duran and Soler, 2006).
The faunal assemblage is abundant in rabbits, ungulates and birds but, only a small percentage of the
bones display anthropogenic modifications, whereas some remains of deer, horse and large bovine
reveal evident signs of having been consumed and digested by carnivores (e.g., wolf, hyenas, Iberian
lynx) (Lloveras et al., 2018; Lloveras et al., 2010; Maroto et al., 2001). In the Alta Garrotxa, the
Ermitons and 120 Caves wereas as well used as hibernation and breading sites by bears during winter,
and, during-the-seasenal-hunting-of-ibex-PAHHICH-SEASON?}-occasionally settled by Neanderthals
as-a bivouacs (Maroto et al., 1996; ). The small lithic collections of both caves is-are mostly composed
of scrapers and denticulates on chert that originated in the carbonated formations of the Lower
Eocene, and metamorphic rocks gathered in the nearby Llierca river and its tributaries (Agusti et al.
1991; Maroto et al., 1996; Ortega and Maroto, 2001).

Other examples from the Northeast of the Iberian Peninsula document Neanderthals short
visits in hyena and bear dens. At Cova del Coll Verdaguer, the Neanderthals presence is attested by a
handful of pseudo-Levallois points and débordant (overshot) flakes, produced by discoid technology,
but hyenas were the main agents of bone accumulation in the cavity (Daura et al., 2017). Thus far, the
human activities carried out at the site are unknown and anthropogenic signs on bones are still
missing. Probably, Neanderthals during their forays in the Garraf Massif only take shelter in the Cova
del Coll Verdaguer. A similar behavior is attested at Cova del Gegant, where humans built fires that
altered the bones deposited previously by carnivores without leaving any other trace of domestic
activities (Sanz et al., 2017). These hearths could be associated with a resting/bedding area similar to
those identified at the Abric Romani, Tor Faraj or Oscurusciuto rockshelter (Vallverdu et al., 2010;
Henry et al., 2004; Spagnolo et al., 2018).

At the opposite end of the settlement continuum between archaic humans and carnivores,
other sites characterized by recurrent human settlements and visited only sporadically by carnivores
are also recorded in Catalonia. In the Pre-Pyrenees area of Noguera, Neanderthals moved frequently
within the territory, using some caves as logistical locations for short stays (Martinez-Moreno et al.,
2004; Samper Carro, 2015). At Cova Gran, the Middle Paleolithic layers are thick palimpsests of

repeated occupational events, but the presence of carnivores is scanty and recognized by few digested
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marks on rabbit and birds (Samper Carro, 2015). Similarly, in the residential contexts of Abric
Romani, where the Neanderthals activities are mostly carried out around combustion structures
(Vaquero et al., 2004; Chacon et al., 2015; Vaquero et al., 2017; Carbonell i Roura, 2012; Vaquero
and Pastd, 2001), the carnivore evidences are also- very low (Caceres et al., 2012; Jordi Rosell et al.,
2012b; Gabucio et al., 2014). This pattern is persistent throughout the sequence and, probably, it is
due to the intensive exploitation of the animal carcasses and the high amount of burned bones that left
very few resources for scavenging (Fernandez-Laso et al., 2010; Vaquero et al., 2017). The domestic
features of the settlement events at Abric Romani are diachronically recognized also in the toolkit
composition characterized by low frequencies of retouched tools and absence of pointed artefacts
(Picin et al., 2011; Picin and Carbonell, 2016).

4. Conclusions

The mountainous pre-Pyrenean areas of NE- Iberia were not an optimal setting- for the preservation of
archaeological sites during the end of the Middle and Late Pleistocene. Several studies suggest that
the erosive processes generated during and after the Last Glacial Maximum were responsible for the
preservation of only a few archaeological sites in this specific geographic area—|F-HS-SEEMS
CONTFRABICTORY-WHTH-THE FIRST-SENTENCEY. However, the characteristics of some karstic
systems, such as those presented here, have allowed the conservation of the necessary record to
evidence the human presence during the Middle Paleolithic in the region before this erosive period.

The archaeological sites presented in this study represent only a sample of the high diversity
of settlements encompassed within the concept of short-term occupations: occasional visits to the
carnivore dens without a clear known purpose (Tritons Cave), visits probably aimed at the
exploitation of bear carcasses during the hibernation (Toll Cave), and recurrent and planned
occupations of refuges, probably under a seasonal dynamic (Teixoneres and Llenes caves). From a
technological perspective, the lithic assemblages of these sites show several common features, such as
the preference for the management of local raw materials by expedient reduction sequences (discoid
or tranche de saucisson), the short number of retouched items and, the high mobility of the by-
products. The Levallois method is used occasionally and seems to be reserved to the allochthonous
raw materials, such as chert in the case of Teixoneres Cave or the hornfels in the case of Llenes Cave.
[SO WHAT? WHAT DOES THIS HAVE TO DO WITH SITE FUNCTION & DURATION?
EXPLAIN.]

In summary, the short-term human occupations documented in this work could be considered
as examples to show the high mobility of the Middle Paleolithic human groups in mountainous
contexts. The purpose of the different events documented in these sites, however, can be used as a
significant complement to understand the human behavior during this period and the human

capabilities in marginal geographic areas.
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