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association a but non lucratif régie par la loi de 1901 et reconnue d’utilité publique, dont I'un des buts, défi-
nis dans ses statuts, est de faciliter la publication des travaux de ses membres. Elle ne cherche pas le profit
par une activité commerciale mais doit recevoir une rémunération pour compenser ses cotts de gestion et
les cotits de fabrication et de diffusion de ses publications.

Conforméméent a ces principes, la Société préhistorique francaise a décidé de proposer les actes des
Séances en téléchargement gratuit sous forme de fichiers au format PDF interactif. Bien quen libre acces,
ces publications disposent d’'un ISBN et font lobjet d'une évaluation scientifique au méme titre que nos
publication papier périodiques et non périodiques. Par ailleurs, méme en ligne, ces publications ont un
colt (secrétariat dédition, mise en page, mise en ligne, gestion du site internet) : vous pouvez aider la SPF a
poursuivre ces activités de diffusion scientifique en adhérent a I'association et en vous abonnant au Bulletin
de la Société préhistorique frangaise (voir au dos ou sur http://www.prehistoire.org/form/515/736/formu-
laire-adhesion-et-ou-abonnement-spf-2014.html).

LA SOCIETE PREHISTORIQUE FRANCAISE

La Société préhistorique francaise, fondée en 1904, est une des plus anciennes sociétés darchéologie.
Reconnue d'utilité publique en 1910, elle a obtenu le grand prix de IArchéologie en 1982. Elle compte
actuellement plus de mille membres, et prés de cing cents bibliothéques, universités ou associations sont,
en France et dans le monde, abonnées au Bulletin de la Société préhistorique frangaise.

Tous les membres de la Société préhistorique francaise peuvent participer :

— aux séances scientifiques de la Société — Plusieurs séances ont lieu chaque année, en France ou dans les
pays limitrophes. Le programme annuel est annoncé dans le premier Bulletin et rappelé réguliérement.
Ces réunions portent sur des thémes variés : bilans régionaux ou nationaux sur les découvertes et travaux
récents ou syntheses sur une problématique en cours dans un secteur de recherche ou une période en
particulier;

— aux Congres préhistoriques de France - Ils se déroulent régulierement depuis la création de la Société,
actuellement tous les quatre ans environ. Leurs actes sont publiés par la Société préhistorique francaise.
Depuis 1984, les congres se tiennent sur des themes particuliers;

— a l'assemblée générale annuelle - Lassemblée générale se réunit en début d'année, en région parisienne,
et Saccompagne toujours d’'une réunion scientifique. Elle permet au conseil dadministration de rendre
compte de la gestion de la Société devant ses membres et a ceux-ci de I'interpeller directement. Le renou-
vellement partiel du conseil se fait a cette occasion.

Les membres de la Société préhistorique francaise bénéficient :

- d’information et de documentation scientifiques — Le Bulletin de la Société préhistorique francaise com-
prend, en quatre livraisons de 200 pages chacune environ, des articles, des comptes rendus, une rubrique
dactualités scientifiques et une autre sur la vie de la Société. La diffusion du bulletin se fait par abonnement
annuel. Les autres publications de la SPF - Mémoires, Travaux, Séances, fascicules des Typologies de la
Commission du Bronze, Actes des Congres, Tables et index bibliographiques ainsi que les anciens numé-
ros du Bulletin — sont disponibles au siege de la Société préhistorique francaise, sur son site web (avec une
réduction de 20 % pour les membres de la SPF et téléchargement gratuit au format PDF lorsque Iouvrage est
épuisé) ou en librairie.

— de services — Les membres de la SPF ont acces a la riche bibliothéque de la Société, mise en dépot a la
bibliotheque du musée de 'Homme a Paris.

Régie par laloi de 1901, sans but lucratif, la Société préhistorique frangaise vit des cotisations
versées par ses adhérents. Contribuez a la vie de notre Société par vos cotisations, par des
dons et en suscitant de nouvelles adhésions autour de vous.
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Shell Tools and Subsistence Strategies
during the Upper Palaeolithic in Northern Spain

David CUENCA-SOLANA, Igor GUTIERREZ ZUGASTI and Manuel GONZALEZ MORALES

Abstract: Marine resources are generally thought to have played only a minor role in the economic and symbolic systems of hunter-
gatherer life-ways during the Upper Palaeolithic. However, in recent years new information has shown that these resources were in fact
more important than previously considered. While these new assessments are usually made from the point of view of a subsistence or
adornment context, their technological influence is rarely included. To address this limited research perspective, a methodology was
applied to examine the functional analysis of shells from three sites on the coast of northern Spain. Based on this analysis, there is
direct evidence to show that a percentage of these shells were used in several functional/productive activities. This technological use,
together with the other available evidence, indicates that the use of these resources, and therefore their importance for Upper Palaeo-
lithic hunter-gatherers, was likely greater and more diverse than traditional models describe.

Keywords: shell tools, use-wear traces, Upper Palaeolithic, hunter-gatherers, Northern Spain.

Résumé : Les ressources marines ont été généralement considérées par la recherche archéologique comme marginales dans les sys-
témes économiques et symboliques des chasseurs-cueilleurs du Paléolithique supérieur. Cependant, ces derniéres années de nouvelles
informations ont montré que ces ressources ont été trés importantes pour ces groupes humains. Mais ces travaux ne concernent en géné-
ral que la consommation alimentaire ou la réalisation de parures sur coquille. Pour pallier a cette perspective limitée, nous avons utilisé
la tracéologie pour 1’analyse des coquilles de trois sites localisés sur la cote nord de I’Espagne. Les résultats obtenus montrent qu’un
pourcentage de ces objets a été utilisé par les groupes de chasseurs-cueilleurs pour certaines activités de production. Cette utilisation
des coquilles comme outils, de méme que les autres ¢léments de preuve disponibles, indiquent que 1’utilisation de ces ressources, et
donc leur importance pour les groupes de chasseurs-cueilleurs au cours du Paléolithique supérieur a été probablement plus intense et
diversifiée que les modeles traditionnels le laissaient envisager.

Mots-clés : outils sur coquille, tracéologie, Paléolithique supérieur, chasseurs-cueilleurs, Nord de 1I’Espagne.

URING THE last decades an intense debate about the kind of implement has rarely been studied with the method-

role played by marine resources in the economic

strategies of Palaeolithic hunter-gatherer groups
was developed (Bailey and Flemming, 2008; Bicho and
Haws, 2008; Gutiérrez Zugasti et al., 2013; Marin Arroyo,
2013; Osborn, 1977; Stiner, 2001). However, to date, few
studies have stressed the technological qualities of littoral
resources. From our perspective the use of these resources
as tools should be incorporated into this debate to provide
more precise interpretations about the real impact of these
resources in the lifeways of hunter-gatherers.

The technological use of shells as tools is present in a
number of levels attributed to the Middle Palaeolithic in
Italy and Greece (Cristiani et al., 2005; Douka and Spina-
police, 2012; Stiner, 1993 and 1994; Peresani et al., 2013;
Romagnoli et al., 2014) but limited research on this topic
has been conducted in Upper Palaeolithic sites. To date, this

ology of use-wear traces (Semenov, 1964). This methodo-
logy is based on the study of the marks left on the active sur-
faces of tools in the course of their use. Here, three Upper
Palaeolithic shell assemblages are analysed using this meth-
odology in order to determine whether shell resources were
used as tools in certain productive activities.

MATERIALS AND METHODS

o assess the use of shells as tools during the Upper
Palaeolithic, three archacomalacological assemblages
were studied. All three are from sites located on the north-
ern coast of the Iberian Peninsula (fig. 1): Altamira (Santil-
lana del Mar, Cantabria), Fuente del Salin (Mufiorrodero,
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Cantabria) and El Espinoso (La Franca, Asturias). The
assemblages were studied with the methodology of use-
wear traces (Semenov, 1964), using a Leica S8APO ste-
reo microscope and a Leica DM2500 for the macroscopic
and microscopic observation of the shells to document
any alterations caused by their use as tools. Following the
visual analysis, analytical experimentation was applied
to confirm or refute the interpretation of these marks of
use. The experimental program applied in this study was
developed by the author in a previous research (Cuenca-
Solana, 2010, 2013 and 2015; Cuenca-Solana et al., 2010,
2011 and 2016).

RESULTS

Altamira cave
(Santillana del Mar, Cantabria)

Altamira Cave (Santillana del Mar, Cantabria) is a key
site for the study of the Upper Palaeolithic in Western
Europe (fig. 1). Apart from levels of occupation, the cave
contains one of the most complete and diverse rock art
ensembles in the world, which is dated to the Gravettian,
Solutrean and Lower Magdalenian (~25-17 kys cal BP).
After more of a century of research at the cave, the strati-
graphy and chronocultural attributions can be defined as
follow (table 1): level 1 is related to sporadic occupations
during the Middle Magdalenian; levels 2-5 are assigned
to the peak of activity and human presence in the cave
during the Lower Magdalenian; level 6 is attributed to the
Magdalenian-Solutrean transition; level 7 is character-
ised as a true Solutrean occupation; and level 8 is related
to the Gravettian settlement in the cave (Lasheras et al.,
2012; Cuenca-Solana et al., 2016).
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Fig. 1 — Location of the Palaeolithic sites included in the study.

A total of 7,400 shells recovered in archaeological
excavations performed at Altamira between 1924 and
2006 were examined. Our study succeeded in document-
ing 57 limpet shells used as tools. Among them, 15 shells
were identified at species level (Patella vulgata Linnaeus,
1758) and 42 at genus level. The use-wear traces found
on the surface of 51 of these shells relate their use with
the processing of a mineral substance. None of them
showed traces indicating that they were collected dead.
The results of the analytical experimental programme
(Cuenca-Solana, 2013; Cuenca-Solana et al., 2016) con-
firmed the use of most of the shells with use-wear traces
for ochre-processing (see fig. 5). The shells were used
as tools in short-duration scraping actions, according to
the limited development of micro-wear traces on them
(fig. 2). They were used to process ochres of different
hardness and probably of varying composition, with
greater or lesser proportions of Manganese and Iron. This
interpretation was later confirmed by the results obtained
in the chemical analysis using Scanning Electron Micro-
scopy (SEM) on 37 shells. In this case, the active zones of
all the samples displayed different indices of the chemical
elements associated with the basic composition of ochre,
particularly Iron (Fe), Manganese (Mn) and Magnesium
(Mg) (Cuenca-Solana et al., 2016). In addition, the study
documented a shell perforator probably used to process a
soft substance (hide/skin?), a second possible perforator,
a piece that was used although the matter processed could
not be identified, and a further three items with a possible
use but whose wear traces are very faint.

La Fuente del Salin cave
(Muiiorrodero, Cantabria)

Fuente del Salin is a cave situated in the village of Mufior-
rodero (Val de San Vicente, Cantabria). The site was

Cantabrian Sea

Fig. 1 — Localisation des sites paléolithiques faisant I’objet de la présente étude.
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Lab. ref.

Material

| Date BP |

sd |

Date cal. BP

| Reference

Altamira GifA - 90057 Bone (engraved 14,480 250 18274-16979 | Valladas et al., 1992
scapula)
Altamira GifA - 90047 Bone 14,520 260 18336-17008 | Valladas et al., 1992
Altamira GrA - 44928 Bone (engraved 14,830 60 18237-17857 | Heras et al., 2012
scapula)
Altamira GrA - 32766 Bone 14,910 60 18317-17932 | Lasheras et al., 2012
Altamira GrA - 44927 Bone 15,370 60 18785-18500 | Lasheras et al., 2012
Altamira GrA - 44926 Bone 15,400 60 18805-18533 | Lasheras et al., 2012
Altamira GrA - 30329 Bone 15,420 70 18836-18533 | Lasheras et al., 2012
Altamira M - 829 Charcoal 15,500 700 | 20634- 17208 | Freeman & Gonzalez-Echegaray 2001
Altamira GrA - 30326 Bone 15,580 90 19021-18638 | Lasheras et al., 2012
Altamira Beta - 257006 Bone 15,610 80 19037-18686 | Lasheras et al., 2012
Altamira 1-12012 Charcoal 15,910 230 19786-18727 | Freeman & Gonzalez-Echegaray 2001
Altamira GifA - 90045 Bone 18,540 540 | 23760-21120 | Valladas et al., 1992
Altamira GrA - 30324 Bone 18,750 100 | 22887-22404 | Lasheras et al., 2012
Altamira GrA - 30325 Bone 19,060 90 23300-22638 | Lasheras et al., 2012
Altamira GrA - 32761 Bone 19,630 80 23928-23387 | Lasheras et al., 2012
Altamira GrA - 27739 Bone 21,910 90 26373-25912 | Lasheras et al., 2012
Altamira GrA - 32765 Bone 22,340 100 | 26417-25918 | Lasheras et al., 2012
Fuente del Salin | GrN-18574 Charcoal 22,340 490 25604-23846 | Gonzalez Morales & Moure Romanillo, 2008
Fuente del Salin | GX-27756-AMS | Charcoal 22,580 100 | 25276-24605 | Gonzalez Morales & Moure Romanillo, 2008
Fuente del Salin | GX-29438 Bone 23,190 900 | 27485-23858 | Gonzalez Morales & Moure Romanillo, 2008
El Espinoso UGAM-9101 Bone 17,460 50 19356-18921 | Cuenca-Solana, 2013
El Espinoso UGAM-9102 Bone 17,310 40 19112-18739 | Cuenca-Solana, 2013

Tabl. 1 — Radiocarbon dates from sites included in this study. Calibrated with IntCall3 (Reimer et al., 2013) using the OxCal
Program, version 4.2 (Bronk Ramsey et al., 2013) at 95.4% probability (2 ¢). Sd: Standard Deviation.

Table 1 — Datations '*C des sites inclus dans la présente étude. Calibration a ’aide du programme IntCall3 curve (Reimer et al.,, 2013)
en utilisant OxCal Program, version 4.2 (Bronk Ramsey et al., 2013) a 95.4% de probabilité (2 o). Sd : deviation standard.

excavated over the course of three seasons (1990, 1991
and 2000), and includes a large hearth identified beneath
a group of rock art (Moure Romanillo and Gonzalez
Morales, 2000; Gonzalez Morales and Moure Romanillo,
2008; here fig.3). Radiocarbon determinations obtained
for this deposit date to a Gravettian occupation (table 1).

A total of 3,587 fragments and whole shells of Patella
sp. and Mytilus sp. were studied (table 2), and ten tools
made from Patella sp. shells were identified. Experiment-
ation confirmed that four of these shells were used to pro-
cess a mineral material, probably ochre (objects nos. 80.1,
109.1, 95.1 and 95.2). In addition, two borers (objects nos.
82.1. and 96.2) made from retouched Patella sp. edge frag-
ments were documented (Cuenca-Solana et al., 2013). One
of them (object no. 82.1; fig. 4) displays use-wear marks

Shells
ana-

lysed

Species

Altamira Patella sp./Patella vulgata | 7400

Fuente del Salin Patella sp. 3,055
Patella vulgata 525
Mytilus galloprovincialis 7

El Espinoso Patella vulgata 599

Tabl. 2 — Species and number of shells examined from the
sites included in this study.

Table 2 — Espéces et nombre des coquilles analysés provenant
des sites considérés dans la présente étude.

indicating that it was used to perforate an abrasive but not
particularly hard material, possibly dry hide (fig. 5).

An additional four Patella sp. fragments (objects nos.
96.1, 109.2, 109.3 and 109.4) display different use-wear
marks probably caused by the processing of materials
of varying hardness with transversal actions (Cuenca-
Solana et al., 2013).

El espinoso cave (Ribadedeva, Asturias)

El Espinoso is a cave located in the village of La Franca,
in Ribadedeva (Asturias; fig. 1). Two short seasons of
archaeological fieldwork carried out in 1979 and 1980
identified three archaeological levels (Gonzalez Morales,
1995) attributed to the Initial Magdalenian (table 1).

Some 599 fragmented and whole Patella vulgata
shells were examined (table 2). The study documented
four shell tools from level 3. With reference to the ana-
lytical experimental program, these implements were
probably used to perform transversal actions on differ-
ent kinds of plant matter, possibly wood, and non-woody
plants. Due to the faintness of the use-wear marks on the
other shell, it was not possible to associate this tool with
the processing of any specific material

DISCUSSION

he application of use-wear methodology to these
shell assemblages succeeded in documenting 71 shell
tools (table 3). Thus, less than 1% of the total remains
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Fig. 2 — Patella sp. shell (no. 8.1b.3) from Level 8 of Altamira (Gravettian). The micro-wear traces on the surface of the internal
face were caused by scraping ochre with a transversal action. a: fine and irregular striations on the internal zone of the shell
at X 100; b: closed-compact polish on the edge together with irregular-shaped micro-chipping, at x 100; c: Fine and irregular
striations on another part of the shell, at x 100.

Fig. 2 — Coquille de Patella sp. (n° 8.1b.3) du nivau 8 d’Altamira attribué au Gravettien. Les traces d’usure sur la surface interne
ont été causés par le grattage de ’ocre avec une action transversale. a : stries fines et irréguliéres sur la zone interne de la coquille
a x 100; b : poli fermé-compact sur le bord avec micro-écaillage de forme irréguliére, a x 100; c : stries fines et irréguliéres sur
une autre partie de la coquille, a x 100.

o) O a € 0 cCl1C
Altamira 7,400
Lower Magdalenian 21 Ochre Patella vulgata/Patella sp.
1 Skin? Patella sp.
3 ? Patella sp.
Magdalenian-Solutrean transition 1 Ochre Patella sp.
Solutrean 3 Ochre Patella vulgata/Patella sp.
Gravettian 15 Ochre Patella vulgata/Patella sp.
No data 11 Ochre Patella vulgata/Patella sp.
2 ?
Fuente del Salin 3,587
Gravettian 1 Skin Patella sp.
6 Ochre Patella sp.
1 Medium hardness Patella sp.
1 Hard material Patella sp.
1 ? Patella sp.
El Espinoso 599
Magdalenian 2 Plant non wood Patella vulgata
1 Wood Patella vulgata

1 ? Patella vulgata
Total 11,586 64 7

Tabl. 3 — Shells analysed and shell tools documented at Altamira, La Fuente del Salin and El Espinoso (Po: possible use).
Table 3 — Coquilles analysées et outils sur coquille documentés dans les sites d’Altamira, La Fuente del Salin et El Espinoso
(Po :utilisation possible).
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Fig. 3 — Wall panel situated above a fire structure with red ochre representing negative hands.
Fig. 3 — Panneau de paroi situé au-dessus d’un foyer avec des peintures a’ocre rouge représentant des négatifs de mains.
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Fig. 4 — Borer made from a Patella sp. fragment (no. 96.2) from La Fuente del Salin. The use-wear traces are characterised by
a fine and rough polish, and a rounded perforator tip.
Fig. 4 — Per¢oir manufacturé a partir d’un fragment de Patella sp. (n° 96.2) du site de La Fuente del Salin. Les traces d’usure sont
caractérisées par un poli fin et rugueux et une pointe de percoir arrondie

examined display use-wear marks. However, at sites like
La Fuente del Salin, the poor state of artefact conserva-
tion hindered the microscopic observation of the whole
shell assemblage, which may have contained possible
use-wear marks. In addition, to assess the results from
a merely quantitative perspective, it should be noted that
this is a technological use of a resource that was originally
intended for consumption as food. In comparison, the few
functional studies of complete lithic assemblages have
found use indices of less than 9% (Clemente Conte, 1997;

Ramos et al., 2005), and this is a resource undoubtedly
intended for a technological use.

The shell tools were used mainly in tasks with trans-
versal actions (scraping), except for the work carried out
with the active zone of the borers from La Fuente del
Salin (fig. 6). To be more precise, soft-medium and medi-
um-hard materials were processed, which were animal,
vegetable and mineral materials. It is therefore likely that
minerals, hide, plant fibres and wood were scraped with
the shell tools (fig. 6).
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Fig. 5 — Use-wear traces on experimental Patella sp. shell tools used for the interpretation of the use-wear traces in archaeolog-
ical shell tools; 1-3: perforating dry hide; 4—6: scraping a soft ochre block; 7—9: scraping a hard ochre block.

Fig. 5— Traces d’usure observées sur des outils sur coquille de Patella sp., reproduits a des fins expérimentales et utilisés pour I’in-
terprétation des traces d’usure observées sur des outils sur coquille archéologiques ; 1-3 : perforation de peaux animales séchées ;
4-6 : raclage d’un bloc d’ocre friable ; 7-9 : raclage d’un bloc d’ocre compact.

These actions were brief, and the use-wear marks
did not develop greatly, which in some cases has made
it impossible to identify the material worked with the
tool. The tools consist of fragments or whole shells
used without any kind of retouching, except for the
two pieces that were shaped into borers at La Fuente
del Salin. According to the use-wear marks, this tech-
nological use seems to have been connected to the pro-
duction of material with an animal origin, like skins or
hide, but it was not possible to document the use of an
additive (ochre) for this activity. The shells tools may
also have been used in the production of materials with
a vegetable origin, perhaps to manufacture or obtain
the raw material for making traps, nets or ropes. Sim-
ilarly, materials with a mineral origin were obtained,
such as ochre. This may have been applied in a wide
range of uses, such as treating hide, as an antiseptic
or to paint rock art on the cave walls (Cuenca-Solana
etal., 2013 and 2016).

Theseactivitiesareall coherentwiththeneeds ofhunter-
gatherer socio-economic activities (Cuenca-Solana,

2015). They were carried out with tools used expediently,
resulting in faint use-wear marks. In this way, fragments
and/or whole gastropod shells were used in short tasks,
probably for processes that did not require very special-
ised technology, with the aim of saving tools of greater
value (lithic and/or osseous). Thus, the use of shells and/
or fragments would involve less effort being taken in the
production and maintenance (Castro et al., 1998) of more
stable tools, prolonging their useful life so that could be
used in a larger number of productive cycles. In contrast,
the shell tools would have been used in a single product-
ive cycle, probably at the same site where they were con-
sumed as food, therefore conceptually forming part of the
’circulating means of labour’ and linked with a more effi-
cient use of the *fixed means of labour’ (Gassiot, 2002).
The latter consisted of lithic and osseous tools, intended
to be used in several productive cycles. In this system,
after being gathered, shellfish was consumed directly
as food, as no signs of postmortem gathering have been
identified at any of the sites. Later, some of the shells
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Fig. 6 — Materials and actions documented in this study. A: materials processed with the shell tools documented; B: tasks car-
ried out with the shells tools documented at the Upper Palaeolithic sites.

Fig. 6 — Matériaux et gestes techniques documentés dans la présente étude. A : matériaux travaillés avec les outils sur coquille
décrits; B : gestes techniques exécutés a I’aide des outils sur coquille documentés sur les sites du Paléolithique supérieur.

were used as implements within the means of production
of these hunter-gatherers groups.

CONCLUSION

he results have shown that it is possible to study

shell tools using the use-wear methodology
(Semenov, 1964). For this, it is necessary to use the
foundations established through the analysis of other
raw materials, and adapt certain aspects to the spe-
cific characteristics of shells. Despite the small num-
ber of tools that could be documented, the results of
this study are a major contribution to the understanding
of productive processes carried out by hunter-gather-
ers in the Upper Palaeolithic. The shell tool attributed
to an Aurignacian level at El Cuco is the oldest docu-
mented on the Atlantic fagcade of Europe, and only the
finds at Middle Palaeolithic sites in the Mediterranean
coast are older (Cristiani et al., 2005; Douka and Spin-
apolice, 2012; Stiner, 1993 and 1994; Peresani et al.,
2013; Romagnoli et al., 2014). Furthermore, the results
contribute to enlarging our overall knowledge about
the means of production employed by these groups,
through a wider understanding of the tools used to carry
out some of their productive tasks, and by extension, of
the tasks themselves in which they were used. Finally,

at some of these sites, three different consumptions
of shellfish (food, ornamentation and technological)
were documented, which reflects a significant use in
a wide range of options. Therefore, although molluscs
do not appear to have been used very intensely by
Upper Palaeolithic hunter-gatherers (Guti¢rrez Zugasti
et al., 2013), the frequent finds of evidence for the use
of coastal environments suggests that these resources
played a significant role within their economic, social
and symbolic systems, at least more than what histori-
ography has traditionally maintained.
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