Journal of Archaeological Science: Reports 45 (2022) 103591

Contents lists available at ScienceDirect

SCIENCE:

Journal of Archaeological Science: Reports Reports

o %

ELSEVIER journal homepage: www.elsevier.com/locate/jasrep

t.)

Check for

La Cuevona de Avin (Avin, Asturias, North Spain): A new Late Pleistocene %
site in the lower valley of the River Giiena

Esteban Alvarez-Fernandez *°, Sergio Martin-Jarque *°, Rodrigo Portero ™",

Margarita Vadillo Conesa , Alberto Martinez-Villa 4 M Teresa Aparicio ©,

Ildefonso Armenteros *”, Rosana Cerezo-Fernandez”, Rafael Domingo ¢, Naroa Garcia-
Ibaibarriaga ", F. Javier Gonzalez', Laura Llorente’, Anna Rufa !, Antonio Tarrino ",

Paloma Uzquiano ™, Ana C. Pinto-Llona”

& Departamento de Prehistoria, Historia Antigua y Arqueologia, Universidad de Salamanca https://ror.org/02f40zc51. C. Cerrada de Serranos s/n, 37002 Salamanca,
Spain

b Grupo de Investigacion Reconocido PREHUSAL-Universidad de Salamanca, Spain

¢ Departament de Prehistoria Arqueologia i Historia Antiga--PREMEDOC, Universitat de Valencia, Avda. Blasco Ibanez 28, E-46010 Valencia, Spain

d Centro Ecomuseo Fauna Glacial. Avin, Onis, Asturias, Spain

€ Museo Nacional de Ciencias Naturales, C. José Gutiérrez Abascal, n°, 2, 28006 Madrid, Spain

f Area de Estratigrafia, Departamento de Geologia, Facultad de Ciencias Universidad de Salamanca, Plaza de los Caidos s/n, 37008, Spain

8 Area de Prehistoria, Facultad de Filosofia y Letras (Edif. Cervantes), Universidad de Zaragoza. C. Corona de Aragén, 42, 50009 Zaragoza, Spain

" Departamento de Geografia, Prehistoria y Arqueologia. Facultad de Letras, Universidad del Pais Vasco UPV/EHU, C. Tomds y Valiente s/n, 01006 Vitoria, Spain

i Marine Geology Division, Geological Survey of Spain (IGME-CSIC), C. Rios Rosas, 23, 28003 Madrid, Spain

J Laboratory for Archaeozoological Studies-Faculteit Archeologie, Universiteit Leiden, Einsteinweg 2, 2333 CC Leiden, the Netherlands

X Interdisciplinary Center for Archaeology and Evolution of Human Behaviour (ICArEHB), Universidade do Algarve, Faculdade de Ciéncias Humanas e Sociais, Campus
de Gambelas, 8005-139 Faro, Portugal

' PACEA - UMR 5199, Université de Bordeaux/CNRS/MCC, Univ. Bordeaux, Bat B2, Allé Geoffroy Saint Hilaire s/n, 33615 Pessac, France

™ Departamento de Prehistoria, UNED. C. Mediodia Grande 17, 28005 Madrid, Spain

™ Museo Arqueoldgico Regional de la Comunidad de Madrid. Pl de las Bernardas, s/n, 28801 Alcala de Henares (Madrid), Spain

ARTICLE INFO ABSTRACT
Keywords: The archaeological investigations carried out in the last twenty years in the Lower Valley of the River Giiena
Raw material (Asturias, central part of northern Spain) have documented different prehistoric sites, particularly with Middle

Technology and use-wear analysis
Subsistence strategies

Late Pleistocene

Cantabrian Spain

and Upper Palaeolithic occupations. This paper presents the results of the archaeological excavation carried out
in the cave of La Cuevona de Avin. From the systematic study of the biotic and abiotic remains, a total of three
occupation phases (Phases 1 to 3) have been determined, dated in the Late Pleistocene. The lithic studies indicate
the use of local raw materials (mainly quartzite), but also regional ones (different types of flint) in the whole
sequence. Retouched implements are typologically representative only during the Upper Magdalenian (Phase II)
and use-wear analysis indicates the manufacture and use of artefacts in situ during this phase. Archaeozoological
studies reveal continuity in subsistence strategies throughout the sequence, noting specialization in red deer
hunting during the Azilian (Phase I), and more diversified prey in the older phases.

1. Introduction North Spain. After 14,000 years BP, at the start of Greenland Interstadial
1, the number of prehistoric occupations increased exponentially,
The Late Upper Pleistocene is one of the best documented periods in particularly at sites near the coast but also further inland (e.g. Gonzalez
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Sainz and Gonzalez Urquijo, 2007). Continuity in their use is seen at
some of those sites, from the later Upper Pleistocene (Upper Magdale-
nian period) to the transition to the Mesolithic (Azilian), just before the
onset of the Holocene. Examples of this continuity have been docu-
mented at coastal sites like La Riera in Asturias (Straus and Clark, 1986),
La Pila in Cantabria (Bernaldo de Quiros et al., 2000) and Santa Catalina

Journal of Archaeological Science: Reports 45 (2022) 103591

in the Basque Country (Berganza and Arribas, 2014) but also in the
interior, at Los Azules in Asturias (Fernandez-Tresguerres, 2007) and El
Piélago I and El Piélago II, in Cantabria (Garcia Guinea, 1985a and b),
among others.

Here we present the detailed study of archaeological remains
recovered by one of the authors (ACPLL) in a test excavation carried out

Sedimentary fll (0
by the south wall

LA CUEVONA. (AVIN
ONIS. ASTURIES).

Plan of the cave
Albert Masine Vil y Mcei Gl

Fig. 1. A: Location of La Cuevona de Avin in the north of the Iberian Peninsula, indicating other sites located in the Lower Giiena valley. 1. Las Camaras; 2. Alda, 3.
Molin; 4. Pruneda; 5. Sopena; 6. Soterrana; 7. Joullobu; 8. La Cuevona de Avin. B: Plan of the Cave, indicating the position of the excavated area in 2002.
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in a cave in the Giiena valley, known as La Cuevona de Avin (Asturias),
at the start of this century. The analysis of abiotic materials (lithic
assemblage, raw materials, use-wear) and biotic remains (anthraco-
logical, archaeozoological and osseous industry) has determined three
episodes of human occupation of the cave in the late Upper Pleistocene.
Comparison with similar sequences elsewhere in northern Spain enables
a better understanding of human occupation and management of the
territory and resources at that time.

2. Prehistoric occupations in the lower Giiena valley

The lower Giiena region is located in the eastern part of the Princi-
pality of Asturias (northern Spain) (Fig. 1). It is in the Council of Onis, a
geographic area at the junction of several routes that connect the west
and east of that region. Thus, the River Giiena flows west to a confluence
with the River Sella while, to the east, the Cares valley is easily accessed
along the valley of the River Casano. Although the nearby Cantabrian
coast can be reached by following those rivers (Giiena-Sella to the
Ribadesella estuary; Casano-Cares-Deva to Tina Mayor estuary), the
quickest access to the sea (17 km away at the present) is by the River
Cabras-Bedon. Thanks to these excellent communications, the area
enjoyed access to the wide range of resources (mountains, river valleys,
coastal plains and maritime) offered by this rich ecotone. It is a karst
limestone area, full of caves, which hosted a large number of prehistoric
occupations.

Within the programme of archaeological documentation funded by
the Principality of Asturias from 1983 to 1986, archaeological surveying
in the Council of Onis recorded several caves and rock-shelters con-
taining remains from different periods in prehistory as well as examples
of cave art (Martinez-Villa, 1986). Some test pits were also carried out
(Arias and Pérez, 1990). Equally, in the 1980s, the area was explored by
members of the Polifemo Speleological Group (Quintanal, 1991).

In 2001 and 2002, one of the authors (ACPLL) explored several
caves, and some of them proved to contain archaeological evidence. She
also carried out some test excavations. This paper focuses on the analysis
of materials recovered in a 2x1 m archaeological excavation at La
Cuevona de Avin. In addition, she studied another six sites:

Fieldwork in Sopena Rock-shelter (Avin) began in 2001, when a 2
m? test excavation was dug, reaching about 2 m depth and revealing 17
archaeological levels. Bedrock was not reached, and it is thought that
the sequence continues deeper. Based on archaeological finds and dates
obtained by C'* AMS, including ultrafiltered samples, and by ESR
methods, the different occupations are thought to pertain to three pre-
historic cultural periods. The most recent of these is the Gravettian use of
the cave (Levels I to VII) with abundant faunal remains associated with
diagnostic lithics (e.g., Gravette points), bone industry (a modest
assemblage of sagaies and points), objects of adornment, etc. Levels VIII
to XI are attributed to the Early Upper Palaeolithic; finally, the deeper
Levels XII to XVII are ascribed to the Mousterian. Since then, excavations
in course are progressing through an area of over 20 m? (Pinto-Llona,
2018; Pinto-Llona and Grandal d’Anglade, 2019; Pinto-Llona et al.,
2012, 2022).

Joullobu Rock-shelter (Rebollada) was excavated in two seasons
(2001-2002) (Pinto-Llona 2007). Although the deposit was disturbed,
some paleontological remains were dated (including Panthera leo and
Panthera pardus, ca. 49,000 cal BP), and archaeological materials indi-
cated an occupation during the Chalcolithic, in ca. 4900 cal BP.
Surveying by the Polifemo Group in 1980 had recovered lithic artefacts,
among which they cited “Solutrean laurel-leaf points” associated with
fauna (Quintanal 1991: 52; Adan 1997: 113).

Another test-pit was dug in Cueva de Soterrana (Avin) in 2002. In
addition to the surface layer, in which undiagnostic faunal, anthraco-
logical and lithic remains were found, an archaeological level was
identified (Level I), with about a hundred faunal remains, including
caprids and felids and a dozen lithic artefacts in flint, quartzite and
quartz. Finally, another three caves were explored in 2002: Belbin
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(Gamoneu), Alda (La Rebollada) and Las Camaras (Pelmoru), where a
few lithic remains in flint, quartzite and quartz were recovered together
with fauna. The evidence documented in these four caves only shows
that they were probably occupied at different indeterminate times in
prehistory.

3. Archaeological background of La Cuevona de Avin
3.1. Fieldwork

La Cuevona de Avin (Avin, Onis, Asturias) is a cave located in the
north-central region of Iberia (43° 20'5.93"N, 4°57'13.34"W, ETRS89),
at 230 m above sea level. It is in a limestone hill in the centre of the wide
Giiena valley in the area of Onis (Fig. 1A). It consists of large chamber
with three wide entrances. The largest faces north, while the entrances
to the east and west allow the Riin stream to flow through the cave
longitudinally. A shaft nearly in the middle of the roof of the chamber
provides natural lighting (Fig. 1B).

La Cuevona de Avin was discovered to the scientific community in
1981 by Pablo Arias, Carlos Pérez and Alberto Martinez-Villa and
included by the last of these researchers in the “Archaeological In-
ventory of the Council of Onis”. The deposit is found in three parts of the
cave: on both sides of the north entrance, in a small passage in the south
part of the cave, and in the upper part of the east entrance (Martinez-
Villa, 1986). A small test pit (0.5 x 0.5 m) in this area in 1985 did not
yield any archaeological remains (Arias and Pérez, 1990: 137).

From January to March 2002, Ana Pinto excavated a 2 m? test trench
(Squares H6 and 16) about 80-100 cm deep, at the foot of the north-west
wall, very near the north entrance (Fig. 1B). This was a flat, sheltered
area, 16 m from the flowing stream and 4 m above it. The excavation
was carried out according to the archaeological strata, sub-divided into
arbitrary spits, 5 cm thick, following the different sedimentary layers
that were observed. The sediment was sieved with different mesh sizes
(between 8 and 2 mm) and the remains were washed, classified, and
inventoried. Additionally, a sediment sample (8 dm?) was collected from
each of the stratigraphic units (SU) and screened with a 1 mm mesh in
order to collect smaller remains, such as charcoal, small vertebrate
bones, knapping waste, etc. The selected residue was processed in 2021.

3.2. Stratigraphy

The archaeological sequence at La Cuevona de Avin differentiated a
total of ten SU, clearly distinct from one another in their sedimentology
and with clear breaks between them, according to the information
recorded in the excavation log-book (Table 1).

3.3. AMS radiocarbon dating

Two AMS radiocarbon dates for two bone samples belonging to
macromammals (both with cut marks) have been obtained from two
different SU at La Cuevona de Avin. SU-II is dated in the transition from
the Greenland Interstadial 1 to Greenland Stadial 1 (Younger Dryas),
and SU-VI is dated in the beginning of Greenland Interstadial 1
(Table 2).

4. Methodology for the study of the archaeological remains
4.1. Abiotic remains

The chipped lithic remains have been studied from the point of view
of the procurement of raw materials in addition to the technological,
typological and traceological approaches.

The raw materials study focused on the provenance of the flint ar-
tefacts. The analytical protocol was based on previous proposals for the
identification of flint resources (e.g. Tarrino, 2006; Tarrino and Terra-
das, 2013; Herrero-Alonso, 2018). It involved the de visu observation of
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Table 1
Description of the different SU documented in La Cuevona and their adscription
to the three proposed Phases.

sU Thickness  Description Phase

1 3-5cm Surface layer. Flowstone-speleothem with very few
archaeological remains

I 10-20 cm Very carbonated clay with limestone clasts and I
archaeological material (lithic industry and
terrestrial fauna)

11 3cm flowstone-speleothem. No archaeological remains

I\ 6 cm reddish carbonate sand, with some archaeological 12
remains

A% 15 cm dark brown clay, not compact, with angular I

limestone clasts in some cases over 10 cm long and
archaeological lithic and osseous remains

dark brown clay, not compact, with smaller clasts
than in SU-V. Presence of charcoal and lithic and
osseous remain

light brown silty sand, with clasts over 25 cm long. 11
Similar to SU-IV. Practically sterile from the
archaeological point of view, the few remains came
from SU-VI

dark brown clay, with less sand, and with limestone
clasts > 5 cm. Practically barren

dark brown plastic clay with some lighter reddish
areas, containing gravel, organic matter and
charcoal, together with angular clasts up to 20 cm
long. Similar to SU-VIIL Practically sterile from the
archaeological point of view

yellowish sand with gravel and small clasts. Barren
from the archaeological point of view

VI 12-17 cm

VII 5-15 cm

VIII 5cm

IX 7 cm

X 12 cm

Table 2

Radiocarbon dates obtained in the archaeological sequence in La Cuevona
de Avin. The dates were calibrated with the IntCal20 curve (Reimer et al.,
2020) and OxCal 4.3 (Ramsey 2009).

SU Phase Sample Lab. Dates Dates 8'%c BN
Cod. 14CBP  cal. BP 2
6 (95.4

%)

I I Bone Beta- 11,180
(C. elaphus 610104 + 40
phalanx)

13,173 - -20.8 3.6
13,060

(93.8 %)

13,024 -

13,005

(1.6 %)

14,752 - -20.8 3.2
14,315

(72.3 %)

14,940 -

14,764

(23.1 %)

VI I Bone Beta- 12,450
(diaphysis) 607273 + 40

colour, gloss, transparency, touch and cortex, and later the texture and
different inclusions, both mineral (detritic quartz, carbonates, sulphates
and oxides) and organic (bioclasts) were studied with a Leica EZ4 HD
stereomicroscope (10-20x magnification).

To determine the debitage systems, the typo-technological study has
followed previous approaches (e. g., Perles, 1991; Inizian et al., 1995;
Pelegrin, 2000), as applied to other late Pleistocene sites in the Iberian
Peninsula (Vadillo and Aura, 2020). Thus, first the category of cores and
volumes with evidence of reduction has been differentiated. The debit-
age products, flakes or laminar blanks, have been grouped in another
category and the management products in a further one. This latter
category includes elements related to actions aiming at creating an
appropriate morphology of the cores, either in their initial phase or
during the reduction process. Another category includes the retouched
tools, which have been classified in the type-lists of Sonneville-Bordes
and Perrot (1953, 1954, 1956a and b). Finally, debris or knapping waste
(objects with a conchoidal fracture < 1 cm in size) and indeterminate
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fragments fractured by heat-alteration or other causes have been
grouped together.

The methodology employed for the functional analysis has been
applied to retouched tools, in both flint and quartzite. This methodology
derives from the pioneering works carried out by Semenov (1981),
which were continued by authors such as Keeley (1980), Anderson-
Gerfaud (1981), Vaughan (1985), and Ibanez and Gonzalez (1996).
Microscopic traces (micro-polish, striations, abrasion platforms, etc.)
were mainly used as diagnostic attributes for functional classification
(Utrilla et al., 2003, Domingo 2005, Domingo et al., 2012) although
marks that are observable to the naked eye (chips, fissures, edge-
rounding, etc.) were also taken into consideration. The microscopic
study was performed with a Leica DM 2700M optical microscope with
white light LED illumination in both transmitted and reflected light
modes. The images were acquired with a Leica MC190HD digital camera
at x100 and x200 magnification and processed with Adobe Photoshop
CSé6.

Remains of minerals (iron oxides) and rocks (sandstone) have been
quantified and classified (Blatt et al., 1980) and they have been studied
to analyse the evidence of anthropic alterations. A sample of iron oxide
remains has been studied in detail. Mineralogical and textural analyses
were carried out in the Applied Microscopy Unit/laboratories at the
IGME-CSIC using a binocular microscope Nikon SMZ-745T, and Scan-
ning electron microscope (SEM), JEOL JSM-6010 PLUS/LA, with W
thermionic filament, with variable vacuum pressure. It is equipped with
secondary, backscattered electron detectors and an EDS (energy
dispersive spectroscopy) microanalysis system.

4.2. Biotic remains

Charcoal remains were systematically recovered by combining the
techniques of screening and trimming over a sediment sample from each
SU excavated in this site in accordance with the usual methods in
anthracology (Uzquiano, 1992; 1997). They were fractured by hand
following the three anatomical observation planes: transversal,
tangential and radial sections, according to the key determinations
collected in both non-charred and charred wood atlases (e.g.,
Schweingruber, 1990; Vernet et al., 2001). The analysis was carried out
with a reflected light optical microscope (Olympus BX60) assisted by
SEM microscopy in some cases. Nomenclature follows the guidelines
compiled in Flora Europaea (Tutin et al., 1964).

Vertebrate and invertebrate remains were recovered from all the
excavated SUs at La Cuevona de Avin cave. In the case of large verte-
brates and birds, fragments < 1 cm in size that are unclassifiable or
display recent fractures have not been considered. All the remains of
microvertebrates, fish and invertebrates (marine and continental mol-
luscs and echinoderms), recovered by screening with metallic mesh sizes
down to 1 cm have been analyzed.

Identifications have been made with the reference collections held by
the different hosting institutions of some of the authors of this paper.
Several osteological atlases have also been used, for the large mammals
(e. g., Pales and Lambert, 1970; Pales and Garcia, 1981), birds (e. g.,
Erbersdobler, 1968; Tomek and Bochenski, 2000) and microvertebrates
(e.g., Bailon 1991, Chaline et al., 1974).

In the case of large mammals, when it was not possible to assign the
remains to a specific taxon, they were grouped in different size cate-
gories: large (>300 kg), medium (100 - 300 kg) or small (100 — 2 kg). To
estimate the age of death of each species, criteria related to dental
eruption (e.g., Bull and Payne, 1982; Brown and Chapman, 1991; Lev-
ine, 1982; Pérez Ripoll, 1988) and epiphyseal fusion (Reitz and Wing,
2003) were used. In the case of birds, some specimens could not be
determined at species level and were classified according to their size as
“medium-sized birds”, as established by Rufa and Laroulandie (2019);
the distinction between adult and immature individuals was based on
the ossification of the cortical tissue and epiphyses (Hargrave, 1970).

To quantify the different remains, Number of Identified Specimens
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(NISP) and Minimum Number of Individuals (MNI) were used. Addi-
tionally, the Number of Remains (NR) has also been considered (e. g.,
Reitz and Wing, 2003, for the mammals; e. g. Moreno, 1994, for the
molluscs; Campbell, 2008 for the echinoderms).

The taphonomic observations were made with a Leica EZ4 stereo
microscope (6.5-32 x). It was possible to determinate anthropic modi-
fications (e. g., Shipman and Rose, 1983; Dominguez-Rodrigo et al.,
2009; Vettese et al., 2020), thermoalterations (e. g., Nicholson, 1993;
Stiner et al., 1995), carnivore damage (e. g., Haynes, 1983; Andrews,
1990; Selvaggio, 1994) and natural agents (Fernandez-Jalvo and
Andrews, 2016).

Information about the biotopes of the different taxa has been taken
from specific studies for large (e. g., Barone, 1966) and small mammals
(International Union for Conservation of Nature (IUCN), 2022), birds (e.
g., del Hoyo et al., 1992-2010), fish (e.g., Doadrio, 2002), terrestrial
molluscs (e. g., Cadevall and Orozco, 2016; Ruiz Cobo and Vazquez
Toro, 2019), marine molluscs (e. g., Palacios and Vega, 1997) and
echinoderms (e.g., Southward and Campbell, 2005; Alvarez-Fernandez
et al., 2014).

The nomenclature of FAUNA EUROPAEA was followed for large
mammals, birds and terrestrial molluscs (https://www.faunaeur.org;
retrieved 03-03-2022; de Jong et al., 2014). In the case of small mam-
mals, the work of Wilson and Reeder (2005) has been used, whereas the
study of amphibians has followed Frost (2021). WoRMS nomenclature
was used for the marine invertebrates (WoRMS Editorial Board 2022).
Fish classification followed Fishbase (Froese and Pauly, 2022).

5. Results
5.1. Abiotic remains

The lithic assemblage found in the sequence at La Cuevona de Avin
consists of 1,570 remains, of which those related to lithic reduction have
been differentiated (80.6 %), while the others are pieces of iron oxide
and sandstone (Table 3). Large quantitative differences exist between
each level. SU-VI has yielded the most remains, which represent ca. 51.9
% of the total.

5.1.1. Lithic production

5.1.1.1. Raw materials. The lithic industry is in a good state of conser-
vation, although some flint pieces are dehydrated, or affected by the
precipitation of carbonates or heat. This has not impeded the observa-
tion of their technological characteristics.

Flint is the raw material that predominated in the older SU (49.4 %)
followed by quartzite (48.7 %) whereas the latter material is most
common in the more recent units. Rock crystal and quartz make up the
other percentage (Table 4).

An initial study indicates that quartzite, rock crystal and quartz are
local materials that would have been acquired in the form of cobble-
stones on the river terraces in the Giiena valley (Tables 4 and 5).

In the detailed study of flint types, indeterminate fragments and
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debris have been omitted. A total of 219 remains have been analyzed. A
high proportion (51 %) belongs to Flysch flint. This type of flint comes
from turbiditic geological formations deposited in deep environments at
the foot of the slopes connecting the marine platforms with the pelagic
ocean depths. While several varieties exist (Tarrino et al., 2015), they
share a series of microscopic characteristics, such as a high bioclast
content (sponge spicules and foraminifera). At La Cuevona de Avin, only
the Kurtzia Flysch variety has been identified (Tarrino, 2006). This va-
riety is present in the whole sequence, except in SU-IX. Its outcrops are
located about 170 km away in a straight line, in the Basque Country.

It is followed in percentage by Pilona flint (18 %). This resource
outcrops in the Santonian limestone formed in the marine platform
(Upper Cretaceous) that is found in the valley of the River Pilona, also a
tributary to the River Sella, and above all it is seen in a derived position
in the continental conglomerates of the ‘Posada Pudding-stone’ in the
Oviedo Tertiary basin (Asturias). It is characterized by a high content of
terrigenous minerals and bioclasts (Lacazina genus) (Tarrino et al.,
2013). It is found in the whole archaeological sequence. Pilona flint can
be acquired at a maximum distance of 30 km away, to the west of the
cave.

The Alba radiolarite, a local resource, is represented by only 2 %. Its
source would have been in the ‘Griotte limestone’ in the Alba Formation
(Lower Carboniferous), with a wide distribution in northern Spain,
including in the area of the site. The raw material is easily identifiable by
its characteristic reddish colour and, at microscopic level, by the pres-
ence of radiolarians (Herrero-Alonso, 2018). This local raw material is,
however, only found in SU-V and SU-VIL.

Although 29 % of the NR could not be assigned an exact provenance
(in most cases due to greater or lesser alteration of their outer appear-
ance because of a whitish patina or micro-fissures and porosity), many of
them probably correspond to one, or at most two, different flint types
that are more or less equivalent in their microscopic content, and which
come from outcrops about 80 or 90 km away in a straight line, probably
Monte Picota flint, whose outcrops are located to the east (Upper
Cretaceous marine platform in the Bay of Santander, Cantabria) and/or
Piedramuelle flint, to the west (Oviedo Tertiary basin, Asturias) (Her-
rero-Alonso, 2018).

5.1.1.2. Technology and typology. Out of the different technological
categories that have been differentiated, the most numerous are the
indeterminate pieces and debris category, and the debitage products. In
general, the proportion of laminar products is low, since 90 % of the
blanks belong to the flakes group and the other 10 % to the blades. The
presence of cores and pieces connected with starting and managing
debitage shows that lithic reduction was carried out at the site from its
initial stages to the abandonment of the cores.

An interpretation of the production systems can only be proposed for
SU-V and SU-VI. The low number of elements in the rest of the strati-
graphic units makes it impossible to establish elements of discussion in
this sense between the different phases detected.

In these two SUs we note that the objectives of the reduction of flint
cores would be related to obtaining bladelets. No reduction system

Table 3

Lithic remains found in the deposit at La Cuevona de Avin.
Technological categories Stratigraphic Units Totals

SU-II SU-IV SU-v SU-VI SU-VII SU-VIII SU-IX

Cores 1 4 19 0 0 2 30
Debitage products 19 42 138 262 22 10 12 505
Management products 0 4 28 0 0 0 40
Retouched objects 0 3 7 14 1 0 0 25
Indeterminate pieces and debris 5 17 87 466 56 18 17 666
Iron oxide fragments 11 1 27 22 11 9 212 293
Sandstone fragments 0 0 0 4 2 5 0 11
Totals 36 71 271 815 92 42 243 1570
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Table 4
Different raw materials used in lithic reduction at La Cuevona de Avin. In the case of flint, the number of remains studied in detail is given in brackets.
Raw material Phase I Phase II Phase III Totals
SU-II SU-1Iv SU-V SU-VI SU-VII SU-VIII SU-IX
Flint 10 (5) 31(21) 101 (50) 411 (121) 46 (12) 12 (6) 15 (4) 626 (219)
Quartzite 15 39 143 369 31 8 12 617
Quartz/rock crystal 0 0 0 9 2 8 4 23
Totals 25 70 244 789 79 28 31 1,266
Table 5
NR of flint types identified at La Cuevona de Avin.
Type of Flint Phase I Phase II Phase III Total
SU-IT SU-IV SU-V SU-VI SU-VII SU-VIIL SU-IX
Flysch Flint 1 11 30 60 9 2 0 113
Pilona Flint 2 5 27 1 1 2 40
Radiolarite 0 0 2 2 0 0 0 4
Indeterminate 2 8 13 32 2 3 2 62
Total 5 21 50 121 12 6 4 219

aimed at producing blades has been observed, in either the cores or the
products. The bladelets are therefore small; an average of 5.9 mm in size.
The characteristics of the butts and the presence of sandstone tools
suggest that flint reduction was performed with a soft mineral ham-
merstone. They were obtained mainly in two ways:

1.) From carinated cores, in both Pilona and Flysch type flints. An-
alyses of the use-wear on these pieces have made it possible to
determine that they are cores and not tools, although the
morphology of the debitage surface resembles that of a scraper
face. The negatives that appear would fit in well with the objec-
tives of the debitage, which would be wide and regular bladelets.
Among the group of retouched bladelets, there are specimens that
would correspond to these characteristics and on which an
abrupt, non-invasive retouch was carried out. Management and
maintenance actions are detected on these cores: flanks to fit the
debitage surface and create transversal convexity, actions to
create longitudinal convexity such as the opening of opposite
percussion planes, and preparation of these planes. However,
natural surfaces, such as the thickened butts of the flakes being
exploited, were sometimes used.

Reduction on the flank of thick flakes, detected on all the types of
flint: Pilona, Flysch and radiolarite. The debitage was carried out
on flakes which, in some cases, came from debitage management
actions related to other types of exploitation. These flakes were
used later for the extraction of carinated bladelets from the flank.
Although few products were obtained from these flakes, the
creation of crests and more invasive extractions can be detected
oblique to the debitage surface or flanks to guide the extractions
and create longitudinal convexity. Although natural flat surfaces
were sometimes used, in some cases, preparation of the percus-
sion plane is also detected. Therefore, there was a certain in-
vestment in the preparation of the extractions even though the
yield was scarce in terms of the quantity of products obtained.
This exploitation was aimed at obtaining specific products, with a
very abrupt side, which means that it did not require heavy in-
vestment in the configuration phase in order to obtain backed
elements.

2.

—

There are therefore only two lithic operational sequences in relation
to the exploitation of flint. Although the objectives pursued are different
(flat bladelets and carinated bladelets), in both cases the aim was to
obtain standardized products. Both operational sequences involve
maintenance and management actions so that the volume is maintained
with a suitable morphology and products with the desired

characteristics can be obtained.

Unlike in the case of flint, the quartzite reduction was performed by
hard mineral percussion. Two modes have been seen in the exploitation
of this raw material:

1.) Centripetal reduction. The objective was to obtain small flakes
(<3cm). In some cases the flat cortical surfaces were used as the
percussion platform and in others the cores were prepared by
decortication.

2.) Reduction on one or several wide unidirectional and bidirectional
faces. The intention of this type of exploitation would be to obtain
flakes of different sizes. The presence of maintenance or man-
agement flakes with elongated reflected negatives would suggest
that this reduction also sought blade-like products. Indeed a few
central blades in quartzite have been recovered, as well as elon-
gated flakes, which might be related to this kind of reduction. The
average width of the quartzite blades is larger than that of the
flint bladelets; the average width of the quartzite blanks is 13.7
mm. Some elements can be linked to the initial phases of debitage
in quartzite as well as examples that show how the knapping
surface was opened by creating guide crests. Some elements from
the management of the reduction surface can also be associated
with this type of reduction. One core combines two reduction
modes: centripetal and over a wide face.

In the case of the first lithic operational sequence, the objective is to
obtain standardized products, i.e. of similar dimensions and character-
istics. In the second type, although the debitage system follows the same
dynamics throughout the reduction process, the objectives are varied:
from flakes of different sizes to elongated products morphometrically
close to blades.

In addition to these lithic operational sequences in quartzite, there
was a minority reduction of volumes in which naturally suitable mor-
phologies were used, or which required little preparation to be exploi-
ted, but from which few products would be obtained. In this way, a flake
was found with burin-type removals, which were associated with the
reduction process and not with its fabrication as a tool (burin) because
the pointed shape does not seem to be optimal as a working area. This
reduction aimed to obtain elongated or laminar products. The presence
of elongated carinated products in quartzite is indicative of the objective
of those blanks also in quartzite. This debitage system involving little
preparation and use of raw material could include a core on quartzite to
obtain flakes of different sizes, extracted from several faces. The faces
being exploited were used as percussion planes in the successive phases,
showing the utilisation of the morphologies that emerged during the
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debitage process.

In this phase, cores in quartz and rock crystal have also been
recovered. The reduction would have been aimed at obtaining bladelets.
However, not enough elements have been found to reconstruct the
reduction system in those raw materials.

Retouched elements (Fig. 2) are in general scarce in the assemblage.
Thus, there are insufficient elements to detect changes in the configu-
ration of the tools at a diachronic level. Most of the examples are
ascribed to SU-V, n = 8: 3 % of the total, and to SU-VL, n = 16: 4 % of the
total. Armatures, all in flint, represent 38 % in SU-V (n = 3), whereas
their percentage decreases in SU-VI (n = 3, 19 %). They are mostly
fragmented backed bladelets, since only one in this group is complete.
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No pointed objects have been found. The endscraper group is mostly
made of flint, except for one in quartzite. In SU-V, endscrapers make up
25 % of the tool kit (n = 2) and in SU-VI, 13 % (n = 2). Notches and
denticulates are represented by a percentage of 13 % in SU-IV (n = 1)
and 38 % in SU-VI (n = 6). They are balanced in terms of the raw ma-
terials, as four were made in quartzite and three in flint. Artefacts with
continuous retouch make up 13 % (n = 1) and 25 % (n = 4) in SU-V and
SU-VI, respectively, and all but one of them was made in flint. A single
burin in quartzite was recovered in SU-VI and a truncated piece in flint
in SU-V.

Fig. 2. Lithic industry (1-6, flint; 7-9, quartzite) from Phase II at La Cuevona de Avin. 1-3. Armatures; 4-5 Carinated cores; 6. Débitage on a thick flake flank; 7-8.
Notches and denticulate; 9. Quartzite reduction on a wide face (all belong to SU VI, except no. 3, SU V).
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5.2. Use-wear on flint and quartzite artefacts

The functional study has examined a total of 53 lithic artefacts of
different typology, made on flint and quartzite.

34 flint artefacts come from SU-IV (n = 2), SU-V (n = 9) and SU-VI (n
= 23). Of these 21, did not display any diagnostic marks of anthropic use
(62 %), although four of them (12 %) had been damaged by post-
depositional processes. The other 13 (38 %) can be discriminated into
those with functional use-wear and others with technical marks caused
by knapping and/or retouch processes: to be exact, seven objects dis-
played use-wear (microscopic wear in six cases and macroscopic in the
other) and the other six had marks produced during their fabrication.

The use-wear (Table 6) was generally caused by relatively short
working times, which did not allow diagnostic wear to develop.
Therefore the reliability of the identification of the wear is no more than
medium-high, and in most cases, medium or medium-low. The func-
tions that have been detected are the usual ones in this kind of assem-
blage, involving contact with bone, hide and wood, and a use as a
projectile element. The development of the wear was so slight in two
cases that it was impossible to propose a particular type of task or
substance that was worked with the tool.

In proportion, the technical marks are more frequent. These were
caused by the impact of hammerstones and/or retouching tools on the
edges of the artefacts (Fig. 3). As these marks are easily visible, the
identifications are normally very reliable. Of the six artefacts with
technical marks, five had previously been classified as nucleiform end-
scrapers, while the sixth is a denticulate object with impact marks on
one of the notches. In general terms, four objects (three nucleiform
endscrapers and the denticulate) display marks caused by the impact of
a hammerstone, whereas it has not been possible to determine the type
of hammerstones used with the other two because of the slight devel-
opment of the marks. In the five cases that have been described, they are
bladelet cores whose resulting morphology resembles that of a nuclei-
form endscraper but wear caused by their use has been detected on
them. If, after their use as cores, they were employed in any other task, it
was so brief that it did not leave any detectable wear.

Finally, the use-wear analysis identified traces related to perforation
tasks on one piece. It was these traces of use that allowed it to be
typologically assigned to the group of perforators although it had not
been previously classified as such.

19 quartzite artefacts from SU-II (n = 2), SU-IV (n = 4) SU-V (n = 5),
SU-VI (n = 7) and SU-VIII (n = 1) have been analyzed. Despite being
fine-grained, which eased their observation, no use-related microscopic
alterations were detected. Nevertheless, five of them (three large flakes

Table 6
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and two laminar elements) show macroscopic edge damage which could
be related to a task such as cutting materials of medium-high hardness
(Table 6). No further precision is possible due to the lack of polish or
other features at a microscopic level.

5.2.1. Other lithic remains

In the different stratigraphic units documented at La Cuevona de
Avin, different iron oxides remains have been documented (Table 4). A
large fragment of dark brownish-red ironstone of large size (11.23 x
8.62 x 6.3 cm) and weight (1,214 g) has been documented in SU-VLI. It
consists mostly of iron oxide (hematite, FeoO3), which resulted from the
replacement of >90 % of the original quartz-rich sandstone. The manu-
factured clast comes from the upper horizon (ferruginous crust) of an
ancient, weathered soil (lateritic soil), whose ferruginization is charac-
teristic of intertropical climates. Scraping facets are preserved all over its
surface, produced when extracting ochre powder (Fig. 4, details 1 and
2). In addition, 17 ferruginized sandstone clasts with sizes of up to 3.5
cm in length were retrieved during the excavation of SU-II (n = 4), SU-IV
(n=1), SU-V (n = 2), SU-VI (n = 4), SU-VII (n = 1), SU-VIII (n = 2) and
SU-IX (n = 3) at La Cuevona de Avin. They show a variable replacement
by hematite and, in some cases, are faceted by wind-blown sand
(dreikanter pebbles). No traces of human manipulation are observed.
Fragments of ironstone clasts of a very small size (>5 mm) have also
been recovered from the sediment triage; they were particularly
numerous in SU-IX, although they have also been recorded in SU-V, SU-
VI, SU-VII and SU-VIII (see Fig. 5).

The characterization of iron oxide remains has been made by SEM
analyses on a sample from SU-IX (<5mm). Fig. 4 shows a fragment
(300-500 pm wide) of hematite (Fe3Os3), identified by the red streak and
EDS analysis, with an elongated morphology consisting of a woodchip-
like texture.

Eleven fragments of small sandstone pebbles were documented in
SU-VI, SU-VII and SU-VIIL Traces of anthropic modification have not
been observed on any of them.

5.3. Biotic remains

5.3.1. Anthracology

A total number of eight pieces of charcoal were collected in La
Cuevona de Avin. Two fragments of Quercus sp. (deciduous oak) were
identified in SU-II, perhaps corresponding to Quercus robur. Another
fragment of Quercus sp. was also identified in SU-IV. An indeterminate
charcoal was found in SU-V and finally, four pieces appeared in SU-VI:
three were Indeterminable and one was identified as Pinus sp.,

Main data for the artefacts, on both flint and quartzite, with functional (A) and technological (B) traces at La Cuevona de Avin. 1. Stratigraphic Unit/ID/(Phase); 2. Raw
material; 3. Typology; 4. Observation Quality; 5. Functionality/Origin of the traces; 6. Identification reliability.

A 1 2 3 4 5 6

VI/1005 (II) Flint Perforator Poor Piercing bone Medium/high
VI/1006 (II) Flint Simple endscraper Good Scraping bone Medium/high
VI/1022 (1) Flint Denticulate Good Working with hide Medium

VI/1065 (I1) Flint Piece with continuous retouch on one edge Medium Working with wood Medium/low
VI/1071 (I1) Flint Piece with continuous retouch on one edge Medium Indeterminate use Medium/low
V/1373 (1) Flint Concave truncation Poor Indeterminate use Medium/low
V/1411 (1) Flint Piece with continuous retouch on one edge Regular Projectile Medium

B 1 2 3 4 5 6

VIII/1646 (III) Quarzite Flake Poor cutting hard materials Medium/low
VI/1007 (1) Flint Bladelet core Medium Indeterminate impact on the percussion platform Medium

VI/1008 (1) Flint Bladelet core Medium Impact of a hard percussor on the percussion platform Medium/high
VI/1055 (II) Flint Bladelet core Poor Indeterminate impact on the percussion platform Medium

VI/1056 (II) Flint Bladelet core Medium Impact of a hard percussor on the percussion platform Medium/high
VI/1140 (ID) Quarzite Flake Poor cutting hard materials Medium/low
VI/1275 (II) Quarzite Flake Poor cutting hard materials Medium/high
V/1378 (1) Flint Bladelet core Good Impact of a hard percussor on the percussion platform Medium/high
V/1448 (1) Quarzite Flake Poor cutting hard materials Medium/high
V/1471 (II) Quarzite Flake Poor cutting hard materials Medium/high
1V/1574 (1) Flint Denticulate Poor Impact of a hard percussor on the percussion platform Medium/high
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Fig. 3. A) Traces of bladelet removal by a hard hammer percussor (VI/1056, Phase II); Extensive traces of bladelet removal by a hard hammer percussor (V/1378,

Phase II).

Fig. 4. Upper and lower faces and details of the scraping on a fragment of ironstone (hematite) from Phase II (SU-VI) at La Cuevona de Avin.

anatomically close to Pinus sylvestris (Scots pine). The ensemble of
charcoal samples recovered at La Cuevona de Avin is therefore very
scarce in quantitative and qualitative terms.

The animal remains documented in the sequence consist of both
vertebrates (small and large vertebrates, fish and birds) and

invertebrates (terrestrial and marine molluscs and echinoderms)
(Table 7).

5.3.2. Small mammals and amphibians
The small mammal and amphibian assemblage comprises 124
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identified disarticulated bone fragments (teeth, isolated mandibles, skull
fragments, and postcranial bones) (Table 7). 24 of them have been
identified at genus and/or species level (NISP), representing a total of 19
individuals (MNI). Of the small mammals, six taxa have been identified.
Four of them belong to Order Rodentia: Arvicola amphibius, European
Water Vole; Microtus (Microtus) arvalis, Common Vole; Microtus (Terri-
cola) sp. Vole; Microtus (Alexandromys) oeconomus, Tundra Vole and two
to the Order Eulipotyphla: Talpa sp., Mole; SoreX araneus-coronatus,
Common Shrew-Crowned Shrew. Only four amphibian remains have
been recovered; they belong to the Orders Caudata (Salamandra sala-
mandra; Common Fire Salamander) and Anura (Rana sp., Frog). The

10

sample is too limited to attempt an environmental interpretation, but the
presence of Microtus (Alexandromys) oeconomus in SU-VIII would indi-
cate the coldest moment in the sequence at La Cuevona de Avin.
Remains of micro-vertebrates are scarce in the different SUs. This
scarcity may be explained in two ways. First, screens with mesh sizes <
1 mm, in which small remains are captured, were not used. However,
even with a 1 mm mesh size a larger number of remains should have
been recovered. Second, the cave may have been occupied intensely, as
noted at other sites in Cantabrian Spain, like El Cierro Cave (Asturias), in
the transition from the Upper Pleistocene to the Holocene (Alvarez-
Fernandez et al., 2020a) and in Penalarga Rock-shelter, at a later time in



Table 7
Remains of vertebrates and invertebrates in the different stratigraphic units at La Cuevona de Avin. They are counted in terms of NR (Number of Remains), NISP (Number of Identified specimens) and MNI (Minimal
number of Individuals).

PHASE I PHASE II PHASE

1

SU-
I
NR

NISP

%

MNI

SU-

NR

NISP

%

MNI

SU-
v
NR

NISP

%

MNI

SU-
VI
NR

NISP

%

MNI

SU-VII

NR NISP

%

MNI

1
SU-VIIT

NR NISP

%

MNI

SU-
X
NR

NISP

%

SU-

MNI NR NISP % MNI

LARGE MAMMALS

Equus ferus Boddaert, 1758

Cervus elaphus Linnaeus, 1758

Capreolus capreolus Linnaeus,
1758

Capra pyrenaica Schinz, 1838

Rupicapra pyrenaica (Linnaeus,
1758)

Sus sp.

Vulpes vulpes Linnaeus, 1758

Leporidae

Subtotal

Large size

Medium size

Small size

Indet.

Subtotal

RODENTS

Arvicola amphibius (Linnaeus
1758)

Microtus (Microtus) arvalis
(Pallas, 1778)

Microtus (Terricola) sp.

Microtus (Alexandromys)
oeconomus (Pallas, 1776)

Subtotal

EULIPOTYPHLA

Talpa sp.

SoreX araneus-coronatus
Linnaeus, 1758: Millet, 1928

Subtotal

ANPHIBIANS

Rana sp.

Salamandra salamandra
(Linnaeus, 1758: Boulenger,
1879)

Subtotal

BIRDS

Tetrao/Lyrurus cf. Tetrix
(Linnaeus 1758)

Streptopelia sp.

Corvus corone Linnaeus, 1758

Corvus sp.

Medium size

Subtotal

FISH

Salmonidae

Actinopterygii

Subtotal
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Table 7 (continued)

PHASE

I

PHASE II

PHASE I

SU-

SU-
IX
MNI NR NISP

SU-VIIL

SU-VII

SU-
VI

SU- SU-
MNI NR NISP

v

SU-

I

MNI

%

MNI NR NISP

%

% MNI NR NISP %

NISP

NR

MNI

%

NR NISP % MNI NR NISP %

% MNI

NR NISP

ECHINODERMS

1

1 100

7

Paracentrotus lividus (Lamarck,

1816)
Subtotal

100 1

1

MARINE MOLLUSCS

Littorina sp.
Subtotal

1

100

1
1

100 1

CONTINENTAL MOLLUSCS

Cepaea nemoralis (Linnaeus 1758)
Vitrea contracta (Westerlund

100 1

1

1871)
Cryptazeca subcylindrica Folin &

Bérillon, 1877
Oxychilus sp.
Indet.

71.4 15

15

15

100 2

1

238 5 2

5

20
43

1

100

1
1

1 100 1

100 2 1

1

100 21 2

21

100 1

Subtotal

12
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the Holocene (Rofes et al., 2013). However, the relative scarcity of
archaeological remains that have been documented at La Cuevona de
Avin does not support that hypothesis.

5.3.3. Large mammals

Remains of large mammals have been found in all the stratigraphic
units (n = 851) although two units, SU-II and SU-VI, contain over 65 %
of them (Table 7). Only 141 have been identified to taxonomic level (16
%). Red deer is the best represented species based on both NISP and MNI
in the units with most remains, particularly in SU-II and SU-1V, except in
SU-VI, where the most abundant species is Iberian ibex. Roe deer are
present in all the units, except in SU-VIII and SU-VII, but always rep-
resented by a single individual and with percentages < 10 % of the NISP.
Other ungulates are poorly represented, especially horse (SU-IV and SU-
IX), chamois (SU-IV and SU-VI) and wild boar (SU-II). Leporids are
scarcely present in SU-V, SU-VI and SU-IX. The only remains of fox in the
cave have been documented in the latter unit.

In terms of the size categories, small mammals predominate in the
lower part of the sequence (SU-IX to SU-IV), except in SU-VII, whereas
the remains of medium-sized mammals are more abundant in the upper
units (SU-IV and SU-II). Large mammals are very scarce, with a single
remain in SU-II and SU-IX.

Regarding the age of death of the animals, only juvenile red deer
individuals have been documented in SU-VI and SU-II, while the other
animals are adults of which their precise age could not be determined. A
juvenile Iberian ibex individual younger than two years of age was
documented in SU-VI. One of the wild boars (SU-II) would be the same
age, while the other one was an adult. An immature horse individual
younger than one year came from SU-IX and a juvenile roe deer whose
age could not be specified further was found in the same stratigraphic
unit. The other individuals documented in the sequence were adults.

Despite the small number of remains, the taphonomic analysis has
identified anthropic activity in all the levels of the sequence (except in
SU-X where the number of remains is very small) (Table 8; Fig. 6).Thus
butchery and fracture marks (impact, counter-blows and negatives of
flaking on long bones, flakes, breakage by flexion, etc.) can be observed
in the different stratigraphic units on both the red deer and Iberian ibex
bones, as well as the other large, medium and small mammals. Ther-
moalteration has also been documented, with a predominance of the
double brown-black and black-grey tones that correspond to Degrees 2
and 4 in the classification of Stiner et al. (1995). Much less abundant are
the marks caused by carnivores (scores, depressions, pits, punctures and
crenulated edges), seen on red deer, Iberian ibex, roe deer and leporids,
as well as on the small and medium-sized animals. Other alterations that
have been recorded are due to natural causes, mainly manganese, pre-
cipitation of calcium carbonate and the action of roots (11.2 %).
Weathering, mostly of Stages 1 and 2 in the classification of Behren-
smeyer (1978), and trampling are much less frequent (<9%).

Only one remain from SU VI displays evidence of technical modi-
fication. This is a distal fragment of an antler rod with a flat-convex
cross-section, 46.67 x 20.07 x 8.93 mm in size. It displays pearling
on its dorsal face and spongy tissue on the ventral face, which has hardly
been smoothed. It was possibly extracted from the deer antler by
combining the double-grooving procedure and splitting. This resulted in
a step between the compact and spongy tissue. The double-grooving
technique can be identified by the flat facets and longitudinal stria-
tions that only affect one side of the implement. It is not clear if wedges
were used to extract the rod, but inflections can be seen in the upper line
of the groove on the opposite side. The distal part is pointed, tending
towards rounding. Despite the recent fracture of the point, limited
smoothing possibly by planning can be appreciated at least on the dorsal
face. The proximal end displays an irregular fracture caused by flexion,
either when the object was being extracted or later when it was being
shaped (Fig. 7).
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Table 8

Taphonomic alterations recorded in the different SUs and Phases in La Cuevona de Avin.
SU Anthropic marks Carnivore damage Natural agents Phase

Cutmarks Fracture marks Burned Pits/ Scores Punctures Crenulated edges Biological Physical-mechanical
pitting

I 11 10 5 2 1 - - 23 929 I
v 5 5 1 2 1 1 - 19 26 2
v 6 6 4 1 - - - 12 26 I
VI 32 61 20 7 4 1 - 33 55
ViII 2 4 - - - - - 4 22 I
VIII 2 2 - - - - - 6 4
IX 4 3 6 1 - - 1 11 10
Total 62 91 36 13 6 2 1 108 242

Fig. 6. Anthropic marks on macromammal bones from La Cuevona de Avin. 1) Cut marks on a medium-sized mammal radius from SU-II (Phase I). 2) Skinning on a
Iberian ibex first phalanx from SU-IX (Phase III). 3) Skinning on a rib of a medium-sized mammal from SU-V (Phase II). 4) Impact point on an Iberian ibex femur from
SU-VI (Phase II). 5) Impact point on a small-sized mammal diaphysis from SU-VI (Phase II). 6) Impact flakes from SU-VI (Phase II).

5.3.4. Fish individual (<15 cm) in the Salmonidae Family, which includes trout and
Remains of fish (nearly all of them vertebrae) were found exclusively salmon. Its small size suggests a non-anthropic accumulation. No evi-
in SU-VI (n = 7) (Table 7). A caudal vertebra belongs to a small dence of anthropic alterations has been documented on them.
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Fig. 7. Deer antler rod from Phase II (SU-VI).

5.3.5. Birds

At La Cuevona de Avin, bird remains have been recovered in SU-II
(NR = 3), SU-V (NR = 2) and SU-VI (NR = 1) (Table 7). A proximal
tarsometatarsus of an undetermined immature corvid was found in SU-
V, together with a small distal fragment of a coracoid attributed to a
medium-sized bird. In addition, a posterior phalanx of a medium-sized
bird was identified in SU-VI. No further palaeoecological information
can be obtained from them. In Level II, however, some of the taxa
deserve to be mentioned. Three humeri of adult individuals were found
corresponding to a carrion crow (Corvus corone), a columbid of the genus
Streptopelia (probably the European turtle dove, Streptopelia turtur) and a
phasianid specimen that, according to morphometric analysis, could be
included in the black grouse (Lyrurus tetrix) range. Moreover, from these
taxa, we can draw some palaeoecological inferences. The black grouse
usually inhabits open areas on upland moors and heathlands near
conifer woods. The turtle dove and the carrion crow are also found in
wooded and semi-open areas with hedges, moorlands, and scattered
trees, which indicates a mixed habitat with highlands and coniferous
forests and some open spaces in the region. None of the bones exhibits
surface modifications consistent with human or carnivore activity.

5.3.6. Invertebrates

The invertebrates that have been documented are molluscs and
echinoderms (Table 7).

Terrestrial mollusc shells are scarce and come mostly from SU-IV,
although they have also been found in SU-II, SU-V and SU-VI. The two
most abundant taxa, Cryptazeca subcylindrica and Oxychilus sp.,
frequently live in caves without being strict troglobites, so their presence
in the cave would be due to natural causes. Moreover the translucent
state of the shells indicates that they were deposited recently. Cryptazeca
subcylindrica lives exclusively in limestone areas in northern Spain and
this archaeomalacological assemblage currently inhabits the cave as a
result of the dominant environmental factors at the present time.

Shells of marine molluscs are equally scarce. Molluscs that live on a
rocky substrate in the inter-tidal zone were found in the surface layer
SU-L, and a specimen of Littorina sp. (probably L. obtusata or L. fabalis)
was documented in SU-IV. Its surface is eroded by water and sand action,
so this snail may have been taken to the cave as an object of adornment
after being picked up on a beach. Apart from this mollusc documented in
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a stratigraphic context, it is worth noting the discovery of two Phorcus
lineatus and two limpets (one of them the species Patella ulyssiponensis) in
Level I (superficial).

The echinoderm remains all come from SU-II, where a level with
seven spines from a Paracentrotus lividus individual was documented.
They have been identified by their bases, as these have small tubercles
from which the striations emerge. The purple sea urchin lives today on
rocky substrates in the inter-tidal zone.

6. Discussion

Information recorded during the excavation of La Cuevona de Avin
enabled the differentiation of nine stratigraphic units. Based on the
descriptions made in the fieldwork, the sample sediments taken in the
course of the excavation, the study of archaeological material and
radiocarbon dates, three occupation phases (Phases I to III) can be
established in the sequence.

6.1. Phase I: Azilian

Phase I refers to the occupation in SU-II, between two episodes of
powerful water action in the cave. This phase would be dated in about
13,100 cal. BP, that is to say during the transition from Greenland
Interstadial 1 to Greenland Stadial 1, a time when Azilian industry was
being produced in northern Spain.

6.1.1. Abiotic resources

Even though in Phase I, information about the provenance of the
lithic production remains is very scarce (Tables 5 and 6), both flint and
quartzite have been documented (represented by 40 % and 60 %,
respectively). Distant (Flysch flint from > 150 km away) and regional
(Pilona) flint types have been identified, attesting long and medium-
distance contacts. The presence of distant types (Monte Picota, Urbasa,
Trevino and Chalosse) has recently been documented, for example, in
the Azilian levels in El Cierro Cave (Alvarez-Fernandez et al., 2020a).
The quartzite would have been acquired in the form of cobblestones on
the terraces of the River Giiena.

Asregards the technological and typological study, the data obtained
are not abundant (Table 3), which means that comparisons cannot be
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made with other Cantabrian sites where this phase is well represented,
as at Los Azules I (Fernandez-Tresguerres, 1980; 2007). Traces of use
have not been recognized on any of the documented lithic remains (in
flint or in quartzite).

Apart from the lithic production remains, some pieces of iron oxide
have been found in the Azilian phase (Table 3).

6.1.2. Biotic resources

The information available for environmental reconstruction during
the Azilian at La Cuevona de Avin is very limited, because charcoal is
scarce and microvertebrates have not been documented.

The presence of deciduous oak might reflect a preference for this type
of wood during the beginning of the Younger Dryas. However, for this
period, some anthracological information has been provided by other
Azilian occupations in northern Spain (Uzquiano, 1992; 2018) and
especially for the Sella valley area (e.g., El Cierro; Alvarez-Fernandez
et al., 2020a), where deciduous oak woodland became the main source
of firewood for those human communities. Scots pine (Pinus sylvestris),
although absent in Phase I, is dominant in the transition to the Holocene
in Azilian occupations at eastern Asturias inland sites (Uzquiano, 2018).

Rather more information was provided by the large mammals. In
Phase I, red deer predominates (>80 % of the NISP), followed by roe
deer, Iberian ibex and wild boar, with percentages < 10 %. Remains of
medium-sized animals are more abundant than smaller ones. Large
mammals are barely present. Juvenile red deer and wild boar, in the
latter case younger than 2 years of age, have been documented; the other
individuals were adult animals.

The taphonomic study of the remains in the Azilian period has
documented different kinds of anthropic marks, both cutmarks (n = 9)
(disarticulation of red deer and Iberian ibex, filleting in red deer and
medium and small mammals, scraping in a medium-sized mammal) and
the intentional breakage of the remains to extract the marrow (n = 10)
(impact points on nine long bones of red deer and small and medium
mammals, and a flake broken from a bone when breaking it). Thermal
alterations have been noted on an Iberian ibex astragalus, a fragment of
a red deer femur, and two tibiae, one of a medium-sized animal, as well
as two indeterminate remains. The first two are brown in colour, the two
tibiae display double brown-black tones, and the indeterminate bones
are black.

Carnivore action has only affected two bones (a red deer ulna and a
fragment of an ischium of a small mammal displaying pits). These ani-
mals would have come to scavenge on the waste generated by the human
groups once the cave was no longer occupied.

Natural agents (n = 122) have also been recorded in this phase. The
most common is precipitation of calcium carbonate (72.1 %), and to a
lesser extent, precipitation of manganese oxides (5.7 %), root marks (18
%), weathering (13.9 %) and trampling (0.8 %). The abundance of
calcium carbonate and manganese oxides indicates the presence of hu-
midity at the time of formation of these levels, while the root marks are
related to the penetration of light into the cave. Some remains were
exposed to environmental conditions for a relatively long period before
deposition, as indicated by the documented weathering rates.

Therefore, hunting specialised in red deer in Phase I. The presence of
wild boar and roe deer may indicate more woodland, which would
favour those ungulates. In Cantabrian Spain, woodland species are
characteristic of Azilian deposits, at both inland (e.g., E1 Mir6n; Marin,
2010) and coastal sites (e.g., El Cierro; Alvarez-Fernandez et al., 2020a;
Portero, 2022).

Bird remains are scarce and lack alterations that might show they
were consumed by the humans. Among the species documented in the
Phase I (that inhabit both open/semi-open areas and wooded areas), the
black grouse should be noted. This bird species has only been docu-
mented at one other prehistoric site in the Iberian Peninsula: Urtiaga,
ascribed also to the Azilian (Elorza, 1990; Sanchez Marco, 2018). The
consumption of birds has been proven in North Spain in the late Pleis-
tocene, for example in the Azilian level in Santa Catalina (Elorza, 2014).
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Finally, invertebrate remains are very scarce at La Cuevona de Avin.
In Phase I, note the presence of sea urchin spines. This is an indication of
more or less sporadic contacts of hunter-gatherer groups with the coast.
This animal has been recorded at coastal Azilian sites, for example in
Levels C and D at El Cierro (Alvarez-Fernandez et al., 2020a), where it
was foraged as food in the inter-tidal zone.

6.2. Phase II: Upper Magdalenian

Phase II corresponds to SU-V and SU-VI while a few archaeological
materials were collected in the first centimetres of SU-VII, which is a
sterile layer. The central stratigraphic unit in this phase (SU-VI), the
richest in the sequence from the archaeological viewpoint, is dated in
14,500 cal. BP, that is to say, in the beginning of Greenland Interstadial
1, the time of Upper Magdalenian industries in Cantabrian Spain. Little
is known about SU-1V; which may belong to Phase IL

6.2.1. Abiotic resources

In Phase II, information about the provenance of the lithic remains
(Tables 5 and 6) indicates that flint predominates (50.1 %), followed by
quartzite (48.8 %) and quartz (the remaining percentage). Quartzite and
quartz would again be local raw materials. Among the flint types
(without considering indeterminate fragments and debris), Flysch flint is
the most abundant (54 %), making up the bulk of the lithic assemblage
with Pilona flint (18 %), whereas Alba radiolarite only amounts to 2 %.
The rest of the assemblage is formed by indeterminate flint types (26 %),
among which Piedramuelle and/or Monte Picota flint are probably
represented. Therefore, a distant type (Flysch) and, to a much lesser
extent, regional (Pilona) and local varieties (Alba radiolarite) were
procured in this phase; the latter probably on the local river terraces.

This phase can be compared with the evidence documented at other
Upper Magdalenian sites with similar radiocarbon dates to those ob-
tained for La Cuevona de Avin, particularly Coimbre (a site about 30 km
to the east). There, in Level B1, as in Phase II at La Cuevona de Avin,
quartzite (57 %) predominates over flint (40 %). The study of the flint
provenance is also similar and shows that Flysch flint (>60 %) was the
most common flint type, followed by Pilona flint (10-20 %) and Alba
radiolarite (<2%). In Coimbre B1, however, black chert is represented
by < 10 %, while in La Cuevona de Avin this raw material has not been
identified. In Coimbre, the latter three types could be acquired within a
radius of 20 to 50 km in a straight line (Tarrino and Elorrieta, 2017).

The data from La Cuevona de Avin contrast, however, with the in-
formation for other Magdalenian sites closer to the Basque-Cantabrian
Basin, where a predominance of flint is observed. This is the case of
Cueva del Horno (Levels 1, 2 and 3) in Cantabria, for example, where 98
% of the lithic assemblage was made in flint. At that site, the study of
retouched and non-retouched artefacts (omitting fragments and debris)
showed the great variability in the frequency of the siliceous rocks,
which were predominated by Flysch flint (70 km), whose outcrops are
about 60 km from this cave. Also found were Monte Picota flint (8 %)
from about 50 km away, and Urbasa and Trevino flint (2 % each), from
outcrops about 160 km and 100 km away in a straight line, respectively
(Fano et al., 2016).

Phase II, from technological and typological points of view, is
characterised by the presence of different elements, from the initial
preparation products to debris in both flint and quartzite, which shows
that all the phases of the operational sequences that have been identified
were carried out there. However, there are differences in terms of
operational sequences. On the one hand, in the case of quartzite
reduction, the objectives were more varied: small flakes, others of larger
dimensions, even more elongated products. In the case of flint, only two
objectives can be distinguished among the reduction objectives. On the
other hand, within the same operational system in quartzite, different
objectives can be distinguished. This is not the case for flint, where the
objectives are the same from the beginning of the exploitation until the
end.
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Two types of reduction to obtain bladelets have been detected in
Cantabrian Spain in the Upper Magdalenian; a more careful one and the
other with flakes (Gonzalez Sainz and Gonzalez Urquijo, 2007). This is
also observed in La Cuevona de Avin, where the presence of reduction of
carinated cores, with which a large number of products would be ob-
tained, has been described, as well as the reduction of the flanks of thick
flakes, although also with some investment in their preparation and
management. This behaviour has been described for Level 1a + b at
Coimbre (Alvarez Alonso et al., 2017) and in Level 2 in El Horno (Fano
et al., 2020), where flakes were used to obtain bladelets with a burin-
type extraction. No pressure existed on the raw material at the latter
site because of its greater availability in the area, and therefore this type
of production might also have aimed to obtain specific carinated blanks.
Most of the reduction techniques at La Cuevona de Avin were unipolar,
as occurred in the cited levels at Coimbre (Alvarez Alonso et al., 2017)
and El Horno (Fano et al., 2020), as well as in the Magdalenian levels in
Las Caldas-Chamber II (Corchon and Ortega, 2017). Thus, in Level I in
that deposit, a low laminar index is observed, contrasting with lower
levels (Levels II and III). This may have been a tendency in later mo-
ments of the Upper Magdalenian.

In general, there was a predominance of microliths and burins over
endscrapers in Upper Magdalenian levels in Cantabrian Spain, as in the
levels cited above in Coimbre and Las Caldas-Chamber II. However, a
change is seen in the Recent Magdalenian-Azilian (Gonzalez Sainz and
Gonzalez Urquijo, 2007); an increasing number of blanks of poor quality
were retouched. It has been observed that this phenomenon is detected
at an earlier moment and more noticeably in the western sector of the
region. In this area, the tools that require more regular blanks, such as
burins, would become less abundant and simpler. There are too few
remains in La Cuevona de Avin to make comparisons with typological
groups at each site, which might be due to the reduced excavated area of
the deposit and/or the type of occupation. However, this cave appears to
follow the tendency detected in the last stages of the Magdalenian in the
western part of Cantabrian Spain, in which the number of retouched
microliths decreases, burins are scarce, and tools on retouched flakes
become more frequent.

All of the flint tools studied in the functional analysis come from
Phase II (Table 6). The functions detected are those that might be ex-
pected in an assemblage of this kind, and involved contact with bone,
hide and wood, as well as one use as a projectile element. Regarding the
technical marks, in the case of the five cores, all used to obtain bladelets,
three of them display marks clearly caused by the impact of a stone
percussor. Therefore, they cannot be interpreted as ‘nucleiform end-
scrapers’ since no traces showing their use in any tasks has been
observed on them.

In the case of the quartzite tools with functional analysis, all but one
come from Phase II (Table 6). Only macro-damage has been considered
to determine their functionality, given the severe complications derived
from the use of optical microscopy to distinguish wear traces in the
highly reflective surfaces that characterize quartzite grains. Therefore, it
has only been possible to identify pieces employed in demanding tasks
that cause scars in the edges (such as cutting hard materials).

A few functional studies have been carried out for other Upper
Magdalenian assemblages. For example, at Santa Catalina, blades and
tools on blades (endscrapers and burins) were used to work with dry
hide and make bone implements (Gonzalez and Ibanez 1999). Regarding
the so-called ‘nucleiform endscrapers’, the only information comes from
the regional Lower Magdalenian. For instance, in El Cierro (Level F),
while one example was used to scrape hard animal matter and another
displayed indeterminate traces, the rest had marks caused by removing
bladelets by percussion (Alvarez-Fernandez et al., 2016).

Apart from the lithic production remains, mostly pieces of iron oxide
have been found in the Magdalenian phase at La Cuevona de Avin
(Table 3). One fragment with signs of anthropic modification, a
cobblestone over a kilogram in weight, came from Phase II. It would
have been used to produce ochre powder by abrasion. Oxide fragments
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with striations and faceted by scraping have been documented at other
sites, like in Level 1a + 1b at Coimbre (Garcia Madariaga et al., 2017). In
Level D at Lumentxa in Biscay, a plaque was found that had also been
engraved with animal motifs (Garate Maidagan et al., 2013).

6.2.2. Biotic resources

As in the Azilian phase, the information on the environmental
reconstruction that is available on the Upper Magdalenian of La Cue-
vona de Avin is very poor. Charcoal and microvertebrates are not
abundant.

The presence of Scots pine (Pinus sylvestris) during this phase dated in
Greenland Interstadial 1 could indicate a possible origin of the firewood
in calcareous outcrops which proliferate throughout the Giiena valley.
Scarce presence of Scots pine has been documented in other Upper
Magdalenian Cantabrian coastal sites such as La Pila in Cantabria
(Uzquiano, 1992; 2014) whereas pines are more characteristic at inland
upper Magdalenian Cantabrian sites such as Arangas Cave in eastern
Asturias (Alvarez-Fernandez et al., 2020b).

The scarce remains of Rodentia, Eulipotyphla, and Amphibia orders
do not allow an environmental reconstruction for Phase II in the cave.

The remains of large mammals are quite abundant during the Upper
Magdalenian period.

Iberian ibex is the best represented animal (43.1 % of the NISP),
although followed immediately by red deer (37.9 %). Chamois, roe deer
and leporids complete the record. In the size categories, small mammals
predominate over medium ones, while large animals are absent. A ju-
venile red deer and Iberian ibex, in the latter case younger than two
years of age, have been differentiated while the other individuals were
adults.

The taphonomic study of the remains from Phase II has documented
cutmarks (n = 40) (skinning of red deer, disarticulation of red deer,
Iberian ibex, and medium and small animals; filleting in red deer, Ibe-
rian ibex and a medium-sized mammal; scraping in red deer, Iberian
ibex and a small mammal) and fractures (n = 71) (impact points on 37
remains of red deer, Iberian ibex and medium and small mammals;
counter-blows and negatives of flaking on the long bones of Iberian ibex
and a small mammal; breakage by flexion of a rib from a medium
mammal; and 30 flakes broken from bones when they were fractured).
This demonstrates that human groups not only consumed red deer and
Iberian ibex meat, but also fractured their bones to access the medullary
contents.

The abundance of double brown-black shades indicates that the
bones were exposed to temperatures below 400 °C. However, we also
have documented bones with black-grey shades, corresponding to Grade
4 of Stiner et al. (1995), so they must have been exposed to temperatures
between 400 and 600 °C (Nicholson, 1993).

Carnivores have affected a small number of bones (three Iberian ibex
bones, two of red deer and one leporid bone). Three remains of small
mammals display scores, depressions, pits, punctures and crenulated
edges. As in the previous phase, their scarce presence may be related to
the scavenging of waste generated by human groups.

Phase II also contains remains with natural deterioration (n = 152),
mainly manganese oxide precipitation (51.3 %), but also calcium car-
bonate precipitation (2 %), root marks (29.6 %), weathering (9.9 %),
trampling (3.9 %), and bone rounding (1.3 %). The great abundance of
manganese oxides and the presence of rolled bones indicate that at the
time of deposition the remains were exposed to water and humidity. The
vermiculations indicate the entry of light into the cave, causing the
proliferation of plants.

In Phase II, crag animals (Iberian ibex and chamois) are common, but
not to the extent that they can be related to specialised hunting, char-
acteristic of the Upper Magdalenian (Altuna, 1992; Yravedra, 2002).
Typical species of open valleys and woodland, like red and roe deer are
also present. This tendency towards diversified hunting has been
observed at other sites in the same period, at both inland (e.g., Coimbre;
Yravedra et al., 2017) and coastal sites (e.g., La Riera; Altuna, 1986).
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Apart from hunting based on ungulates, during the Late Magdalenian
there is evidence indicating that groups of hunter-gatherers from La
Cuevona de Avin might also have fished. Fish bones were only found in
Phase II (SU VI) where an individual belonging to the Salmonidae
Family was found. There is no evidence demonstrating that their pres-
ence is due to anthropic action. Nonetheless, fishing has been docu-
mented at sites in North Spain in the Upper Magdalenian. Thus,
salmonids (trout and salmon) have been found in inland deposits, like
Coimbre B (Level 1a + 1b) in Asturias (Gabriel, 2017) and at coastal sites
like Santa Catalina (Level III) in the Basque Country (Rosell6 and Mo-
rales, 2014).

The few remains of birds documented in Phase II, which inhabit both
open/semi-open areas and wooded areas, lack traces of human manip-
ulation, so it is doubtful that they were consumed by the inhabitants of
the cave. However, the consumption of birds is documented in other
Upper Magdalenian contexts, e.g. Santa Catalina (Elorza, 2014).

Invertebrate remains are very scarce at La Cuevona de Avin during
the Upper Magdalenian occupations.

The terrestrial snails in the cave are a natural occurrence.

Marine molluscs are similarly scarce. The small Littorina obtusata/
fabalis individual is an indicator of contacts with the coast, as observed
at other sites in the interior of North Spain in the Upper Magdalenian.
Small gastropods, often with traces of marine abrasion and anthropic
perforations, have been documented, for example, at Coimbre (Level 1a
+ 1b) (Alvarez Fernandez and Aparicio Alonso, 2007) and El Horno
(Levels 1, 2 and 3) (Fano and Alvarez-Fernandez, 2010). This is an
indication of more or less sporadic contacts of hunter-gatherer groups
with the coast (Alvarez-Fernandez, 2006).

Finally, osseous industry has only been documented in Phase II (SU
VI): an antler sagaie point in the process of being made. Since it is the
only antler object in the phase, it might be argued that it is a preform
brought from somewhere else. The use of deer antler as a raw material is
well documented at numerous Upper Magdalenian sites in Cantabrian
Spain, like Chamber II in Las Caldas (Levels II and III) (Corchon and
Ortega, 2017) and in Coimbre B (Level 1a + 1b) (Alvarez-Alonso, 201 7),
where a large number of sagaies of different typologies were found.

6.3. Phase III: Magdalenian?

The lower stratigraphic units in the sequence at Cuevona de Avin
(SU-VIL, SU-VIII and SU-IX) can be ascribed to a Phase III, probably a
time of sedimentary activity in the cave, although occasional anthropic
occupations (Magdalenian?) cannot be ruled out.

6.3.1. Abiotic resources

Information about the provenance of the lithic remains is very
limited in this Phase (Tables 5 and 6).

Flint (Flysch and Pilona types) and quartzite have been documented,
but also quartz and rock crystal.

From the technological and typological points of view it impossible
to reach precise conclusions. The scarcity of elements recovered in both
this phase and Phase I precludes a comparison. We can only establish
some trends that will need to be confirmed with an increase in the
number of remains. Reduction of flint cores focusing on the flanks of
flakes for the production of carinated bladelets is also detected in Phase
L. But no carinated cores have been detected in this first phase or in
Phase III. This may therefore be a resource, behaviour or tradition
characteristic of this chrono-cultural episode. On the other hand, the
presence of centripetal debitage in quartzite is also present in both Phase
I and Phase IIL. In this last phase we have also detected debitage on
quartzite volumes focused on a wide face, very similar to those described
for Phase II. Therefore, it seems that the quartzite lithic production
systems underwent few changes throughout the sequence. However, we
insist that due to the scarcity of material we can only establish certain
trends that will have to be confirmed.

Only one of the lithic remains retains traces of use (a quartzite flake
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use to cut hard materials).

It is interesting to note that Phase III concentrates 79.1 % of the total
iron oxide fragments in the sequence. Particularly SU-IX concentrates
the largest number of small ochre fragments (>200); most of them are >
8 mm in size. None of them have signs of obvious human manipulation.

6.3.2. Biotic resources

The information on the environmental reconstruction that is avail-
able for Phase III is very limited, because charcoal does not exist and
microvertebrates are scarce (only a few rodent remains have been
identified).

As far as the rest of the archaeozoological evidence is concerned, the
only remains documented in Phase III belong to large mammals.
Although only seventy remains have been recovered, this is the phase
with the greatest diversity of species (horse, deer, chamois, Iberian ibex,
fox and Leporidae, represented by a single specimen, except for horse,
by two). Regarding the age of death of the animals, the horse is an
immature individual less than a year old, and there is a juvenile roe deer
whose age cannot be specified further. The rest of the documented in-
dividuals belong to adult animals. From the taphonomic analysis of the
remains we have been able to identify evidences of anthropic activity in
Phase III, among them cut marks (n = 6) (skinning of Iberian Ibex, and
defleshing in red deer and medium and small mammals), and marks of
intentional fracture of the bone to access the medullary content (n = 5)
(impact points in a metapodial, a humerus and a long bone of small
mammal, and peeling on ribs of red deer and medium mammal). Ther-
moalteration has affected the diaphysis of a long bone of a small
mammal and five undeterminable remains. All of them show black
colorations of the bone surfaces, which would indicate exposure tem-
peratures above 400 °C (Nicholson, 1993).

Carnivores have only intervened on an Iberian ibex phalanx with pits
and on a flat bone fragment of a medium mammal with pitting traces.
Their scarce presence may be related to the scavenging of waste
generated by human groups.

Natural agents (n = 21) have also been recorded in this phase. Ver-
miculations generated by roots are the most abundant (76.2 %), and to a
lesser extent manganese oxide precipitation (52.4 %), trampling (4.7 %),
weathering (4.7 %), and calcium carbonate (4.7 %). The presence of root
marks indicates the penetration of light into the cave, while the abun-
dance of manganese oxides indicates the presence of humidity at the
time of formation of these levels.

7. Conclusions

The archaeological excavation performed in the cave of La Cuevona
de Avin in 2002 documented a total of nine stratigraphic units. The full
study of the archaeological remains discovered in that excavation has
differentiated three occupation phases, two of which are dated at the
end of the Upper Pleistocene.

A first phase (Phase I) in the occupation of the cave is attributed to
the transition from Greenland Interstadial 1 to Greenland Stadial 1
(Younger Dryas). Azilian industries developed in North Spain during
that time. However, the remains found at La Cuevona de Avin are not too
characteristic of that period since the typical ‘index fossils’, like Azilian
points and thumbnail endscrapers or Azilian harpoons, have not been
found in the deposit. Instead, it has been shown that local (quartzite)
and distant (several flint types) raw materials were used. Together with
the presence of marine invertebrates (sea urchins), this is indicative of
both east-west and north-south contacts. Flysch flint attests the conti-
nuity of long-distance contacts, inherited from the Magdalenian. The
data provided by charcoal and archaeozoological remains (especially
the large mammals and birds) are too limited to draw palae-
oenvironmental conclusions. Despite this, they seem to indicate the
presence of mixed wooded and open/semi-open areas. In Phase I,
hunting specialised in red deer, although remains of wild boar, Iberian
ibex and chamois have also been identified. There is no proof that the



E. Alvarez-Fernandez et al.

bird remains found in this phase are evidence of fowling. Marine re-
mains are present, but so scarce that it is difficult to determine their
possible role in the diet of the humans who inhabited the cave ca.
13,100 cal. BP.

Much more characteristic is the second phase (Phase II) dated in the
beginning of Greenland Interstadial 1, a time when Upper Magdalenian
industries were present in Cantabrian Spain. Of the abiotic resources,
local and non-local raw materials were used in percentages close to 50
%. The former were mostly quartzite and, to a lesser extent, Alba radi-
olarite. The flint types identified include semi-local varieties (especially
Pilona flint) but above all a distant type, Flysch flint, which represents
54 % of the total flint that has been classified. As at other Upper
Magdalenian sites in Cantabrian Spain, in Phase II it has been possible to
reconstruct the operational sequences aimed at obtaining both small
blades (from carinated cores and from the flank of thick flakes), which
were used to make backed bladelets, and flakes from quartzite cores,
which were turned into tools by retouching on one edge (e.g., denticu-
lates). Although few tools have been documented (a little over twenty),
they represent the types described at other Upper Magdalenian sites in
the region (backed bladelets, etc.). Some of the flint tools were used to
work with semi-soft substances (bone, hide and wood) or were projectile
points, while some of the quartzite flakes seem to have been used to cut
hard materials. A large fragment of hematite should also be highlighted.
One of its edges displays facets that indicate processing; it was accom-
panied by twenty fragments > 8 mm, showing the production of ochre in
situ. Perhaps at this time the cave was a place where ochre was worked.
To date, no evidence of parietal art has been documented in La Cuevona
de Avin, so this dye would have been used mainly by the hunter-gatherer
groups that inhabited the cave to decorate their bodies or to decorate
other objects.

As in Phase I, the anthracological and micro-vertebrate data are too
limited to reach environmental conclusions. Greater intensity is seen in
the subsistence strategies than in the more recent phase. Hunting
concentrated on two species, Iberian ibex and red deer although another
crag animal (chamois) is also present. The bird and fish bones lack an-
thropic modification and it is therefore unlikely that they were
consumed by the hunter-gather groups. Other evidence of human ac-
tivity, such as the fabrication of artefacts (in antler and perhaps in shell)
is poorly represented. Altogether, the finds in Phase Il show that medium
and long-distance contacts were maintained, as observed at other
regional Upper Magdalenian sites. Evidence of the former includes a
Littorina obtusata/fabalis shell (a shell bead?) and, for example, Pilona
flint. The latter is demonstrated by the Flysch flint, which outcrops
150 km to the east of La Cuevona de Avin, in the Basque-Cantabrian
basin.

Finally, the information obtained for Phase III is anecdotal owing to
the little archaeological evidence that was recovered, of either abiotic or
biotic nature. This phase would have been dated in the Upper Magda-
lenian or an older period. This phase, however, is noteworthy because of
the abundance of hematite fragments (>8 mm), testimony that this
mineral was also worked at that time.

Research carried out at La Cuevona de Avin and at other sites, where
it is still in progress, is succeeding in filling a gap in our knowledge of
local prehistoric occupations, in particular in the valley of the River
Giiena, a tributary of the River Sella on its right. Evidence of occupation
in this area goes back to the Middle Palaeolithic (Mousterian in Sopena),
and consolidated in the late Pleistocene: Early Upper Palaeolithic and
Gravettian in Sopena (Pinto-Llona el al. 2022), Solutrean in Joullobu
(Quintanal 1991), and now Magdalenian and Azilian in La Cuevona de
Avin. The cave art recently made known in Molin Rock-shelter (Avin,
Onis), 200 m from La Cuevona de Avin (Martinez-Villa 2020), and Cueva
de La Pruneda (Benia, Onis) (Martinez-Villa 2022; in press) are attrib-
uted to different pre-Magdalenian times in the Upper Palaeolithic. This
research will enable a comparison between Late Pleistocene occupations
on larger scales, both meso-regional (the River Sella valley, particularly
near its present estuary; Alvarez-Fernandez and Jordd Pardo 2018;
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Jorda Pardo et al., 2022) and macro-regional (Asturias and the rest of
northern Spain).
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