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Personal ornaments, above all made from marine molluscs, have been recovered from many Upper Palaeolithic and Mesolithic sites in Europe. The present report discusses the different categories of pendants documented at the Upper Palaeolithic and Mesolithic sites. Taphonomical, technological and morphometrical analyses of shell beads and pendants associated with settlements and burials are also investigated here. The presence of these perforated objects utilized as ornaments suggests strongly interwoven social networks, facilitated by communication along river valleys between remote territories, some situated over 600 kilometers apart.
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1. Introduction

Within the research into prehistoric suspended objects of adornment in Europe, the types made from the shells of marine molluscs have been studied more often and in greater detail. The analysis of these objects from several points of view (archaeozoological, taphonomical, technological, morphometrical, stratigraphic, spatial, etc.) offers a wide range of possibilities for the reconstruction of behaviour patterns of the hunter-gatherers who made and used them.

The research by Y. Taborin in France, first with the perforated shells dated in the period from the Mesolithic to the Bronze Age (Taborin, Y., 1974a & b), and later with those found at Upper Palaeolithic sites (Taborin, Y., 1993) has served as a reference point for later researchers (Álvarez Fernández, E., e. p. 2.) and has resulted in numerous studies  based on certain sites (Adam, E. & Kotjabopoulou, A., 1997; Álvarez Fernández, E., 2001b; 2002a; 2005; Barge, H., 1983; Conard, N. J., 2003; Deibe Balbas, M. A., 1985; d´Errico, F., et al., 1993; Fiocchi, C., 1996-1997; Kotjabopoulou, A. & Adam, E., 2004; Ladier, E. & Welté, A. C., 1994; Nuzhnyi, D. J., 2002; Papi Rodes, C., 1989; Rähle, W., 1994; Soler Mayor, B., 1990; 2001; Stiner, M. C., 1999; 2003; Vanhaeren, M. & d´Errico, F., 2001; 2003a & b; Vanhaeren, M., et al., 2005, etc.). This has made it possible to produce a number of regional summaries, based mainly on bibliographic research (Álvarez Fernández, E., 2001a; 2002b; 2003; e. p. 1; Beldiman, C., 2005; Cotino Vila, F. & Soler Mayor, B., 1998: d´Errico, F. & Vanhaeren, M., 2000; Fiocchi, C., 1998; Lejeune, M., 1987; Maudet, M., 2003; Moreau, L., 2003; Newell, R. R., et al., 1990; Simpson, B., 2003; Vanhaeren, M., 2002; Vanhaeren, M. & d´Errico, F., 2002; 2006; cf. Welter, C., 2001-2002).

This paper presents an up-to-date study on the recent mollusc shells, used as suspended objects of adornment, that have been found at European Upper Palaeolithic and Mesolithic sites (c. 40,000-5000 cal BC
). The data comes from information gathered from the publications cited above and from the direct study of archaeological material from sites in Cantabrian Spain and the Ebro Valley (Álvarez Fernández, E., 2006). 

2. The problematic of the classification of marine molluscs from archaeological deposits

 Much of the information available to us about prehistoric suspended objects of adornment comes from the sites dug throughout the last century. On a few occasions these objects have been re-examined later (correct classification of the species, location of the areas of provenance, analysis of the anthropic modifications which made them into pendants, etc.). However, these revisions are rarely precise enough and therefore, when we have come to study these objects of adornment, we have met with a series of difficulties, as described below:

· One of the greatest problems is the nomenclature. The use of synonyms by different researchers complicates the study of archaeological shells.

· The incorrect identification of the material used to make the suspended objects of adornment.

· On some occasions the exact species is not given, which impedes the location of its source (Atlantic, Mediterranean or fossil). The most relevant example is the case of the scaphopods, commonly known as "Dentalium" in the literature. For recent specimens their identification at species level is quite difficult (Steiner, G., 1997). The exact classification of archaeological examples is even harder (objects fragmented artificially or naturally, abrasion from the wet sandy environment of a beach, post-depositional erosion by the action of plant roots, fire, precipitation of calcium carbonate, etc.).

· The fact that some species are now found on both the Atlantic and the Mediterranean coasts is not always taken into account. This makes it difficult to determine the coast of their provenance (e.g. Trivia sp. and N. reticulatus). 

· Equally, the existence of Atlantic shells at Mediterranean sites, and Mediterranean shells at Atlantic sites, is not usually taken into account. This situation can be explained in two ways:

· It could be due to the colonisation of certain species because of climatic factors. Thus, there is evidence of Mediterranean species in the Atlantic (mainly in the Bay of Biscay), only seen in the Holocene
. In the same way there is evidence of the penetration of Atlantic species in the Mediterranean during cold periods
. However, the details of the colonisation of Atlantic species are not clear. Which ones penetrated into the Mediterranean? Which parts of the sea did they colonise, and in which periods of the Upper Palaeolithic?.

· It could also be due to inter-group contacts. This has been the way that specimens gathered on the Mediterranean coast have reached archaeological deposits in Cantabrian Spain (or vice versa) or that both Atlantic and Mediterranean species have been recovered at sites located in the interior of the continent.

· The existence of shells, reported in publications of different kinds, which were not studied with sufficient attention. For example, there is no indication if they were modified or not by the hunter-gatherers. Until detailed studies of these examples have been carried out, they cannot be included in general summaries, which has been the case before now (cf. Vanhaeren, M. & d´Errico, F., 2006).

· Finally, some of the archaeological material comes from unclear contexts. In the first place we have to take into account the loss of information about the suspended objects of adornment made from shells that were found in early archaeological digs, in the first phases of prehistoric research when the systems of data gathering had not been perfected. For example, the extraction of sediment on a large scale caused the loss of information about the horizontal distribution of the objects, (where they were found, the other elements of the archaeological record they were associated with and, in the worst cases, the strata they belonged to and their chronology). In the same way, when sieves were not used to separate the finer elements in the sediment, a large number of archaeological items were lost for ever. Despite this, the perforated shells recovered in old digs, although their context is not known, can provide taphonomical, archaeo-zoological, technological and morphometrical information. This data can be compared systematically with more recent finds and excavations providing contextual information of the highest quality. At the present time, these "old" and "new" objects give us the opportunity of proposing interpretation models, enabling the inference of small and large-scale trends.

One of the objectives of our doctoral thesis was the study of personal ornaments made from marine mollusc shells, recovered from sites in Cantabrian Spain and the Ebro Valley, corresponding to the Upper Palaeolithic and the Mesolithic, together with a critical review of this type of object from other European sites belonging to the same periods (Álvarez Fernández, E., 2006) (Table 1). 

	
	CANTABRIAN SPAIN
	EBRO VALLEY

	
	Totals
	Mediterranean
	Totals
	Mediterranean

	Aurignacian
	5
	0%
	0
	0%

	Gravettian
	88
	1.13%
	0
	0%

	Solutrean
	91
	0%
	0
	0%

	Magdalenian
	537
	2.97%
	8
	0%

	Azilian
	94
	1.06%
	0
	0%

	Total Upper Pal.
	815
	2.20%
	8
	0%

	Mesolithic
	105
	0.95%
	116
	62.06%


Table 1. Total number of molluscs (gastropods, bivalves and scaphopods) made into suspended objects of adornment during different periods of the Upper Palaeolithic and Mesolithic in Cantabrian Spain and the Ebro Valley, and the percentages of them which come exclusively from the Mediterranean Sea.

In this way, in the distribution maps of the marine species found in Europe in the different periods of the Upper Palaeolithic and Mesolithic that we give below, we have only included the sites with:

· Marine specimens (not fossils) classified at species level, which will indicate the Atlantic or Mediterranean provenance
. The information must come from sites where the species have been classified by a specialist.

· Mollusc shells that we know from modern research were perforated by humans; this information must equally come from specialised studies.

· Specimens of exclusively Mediterranean origin: i.e. which lived and have always lived on the Mediterranean coast, found in Upper Palaeolithic deposits on the Atlantic coast. Although we know  that some of these species have colonised the Atlantic, this can only have taken place after the start of the Holocene, when water temperatures rose in the Atlantic Ocean.

Equally, we have eliminated all examples coming from dubious contexts.

3. The first use of mollusc shells as personal ornaments.

The earliest evidence of the use of mollusc shells as the raw material to manufacture suspended objects of adornment has been documented at Skuhl (Mount Carmel) and at Blombos Cave (Cape Province, South Africa). In both cases the shells were of marine species with no bromatological interest, gathered on a beach and later perforated and used as objects of adornment. They are attributed to the Middle Palaeolithic and were made into suspended objects of adornment by H. sapiens sapiens. A perforated example of the species Nassarius gibbosulus was found in Level B at Skuhl; it has been estimated that the chronology of this pendant will be about 100-130 ka (Vanhaeren, M., et al., 2006). A more recent age (between 75-77 ka) is proposed for the 39 perforated examples of Nassarius kraussianus from Phase M1 at Blombos Cave (d´Errico, F., et al., 2005; Henshilwood, C., et al., 2004).

Regarding European territory, the first shells made into suspended objects of adornment come from Aurignacian levels at a large number of archaeological sites.

The oldest examples known to date (the perforated shells from El Ruso I, Cueva de los Aviones and La Grotta del Caballo) have recently been questioned (Alvarez Fernández, E., 2006). 

At the Cave of El Ruso I (Igollo, Cantabria, Spain) the Collective C.A.E.A.P carried out a rescue dig in 1984. An example of Littorina obtusata that had been perforated by percussion was found at the base of Level V (sub-level Vc), attributed to the  Mousterian; according to the reports, “Typical Mousterian” (Muñoz Fernández, E., 1991; Muñoz Fernández, E. & Serna Gancedo, 1995) or “Mousterian rich in denticulates” (Muñoz Fernández, E. & San Miguel Llamosas, C., 2001). More recent research shows that this level contained industries which, from the typological point of view, could be assigned to the early stages of the Aurignacian (Castanedo Tapia, I., 1997). Besides, this Level V was affected by post-depositional erosion and this may have caused the archaeological material to become mixed with the material from the layer immediately above (Level IVb), which held industries ascribed to the Evolved Aurignacian. A further two examples of L. obtusata, which had been perforated using the same technique as the one in Level Vc, were found in this Level (Alvarez Fernández, E., 2006). 

At Cueva de Los Aviones (Cartagena, Murcia, Spain), three bivalve shells were found (two of Glycymeris sp. and one of Acanthocardia sp.), and ascribed to the Middle Palaeolithic (Montes Bermúdez, R., 1993). This examples had holes in the umbos of their shells, possibly made be marine erosion, and were collected by hunter-gatherers on a beach.

Grotta del Cavallo was dug by A. Palma di Cesnola starting in 1963. The researcher identified several Mousterian layers (Level MIV-FI) below a layer with volcanic ash (Level Fa). Above this came several Uluzzian layers: Archaic Uluzzian (Layer E-III: Levels E7 to E5), Evolved Uluzzian (Layer E-II-I: Levels E4 to E2 and Layer E-D: Level E-1) and late-final Uluzzian (Layer D-II: Levels D4 and D3 and Layer DIb: Levels D2 and D1). The latter level had "Aurignacian elements". The Romanellian layers (Levels BII-BI) were superimposed above the Uluzzian. Recent scaphopods were found in the Archaic Uluzzian (E-III) and perforated specimens of the marine gastropods Cyclope neritea and Columbella rustica in the Evolved Uluzzian (Level E1) and Late Uluzzian (Layers DII and DIb) (Palma di Cesnola, A., 1966; 1989; 2001). P. Goia, who studied the Uluzzian lithic assemblage from this site, describes carenated and snout-shaped scrapers, blades with Aurignacian retouch and backed bladelets in Layer D, and reasons that an Aurignacian layer may exist that was not identified in the excavation process. This layer was also disturbed by animal burrows, and by trenches and habitat structures of a more recent chronology (Goia, P., 1990). Therefore, it is likely that the examples of C. neritea and C. rustica supposedly from the Evolved and Late Uluzzian may in fact come from higher layers, possibly Aurignacian or Romanellian.

Regarding the scaphopods (“Dentalium entalis”) found in the Archaic Uluzzian (Level E-III), no indication is given that they had been modified by humans. So these scaphopods, like the bivalve shells from Los Aviones, may have been collected on beaches as curiosities, without being used as suspended objects of adornment
.

4. Shells at Upper Palaeolithic sites in Europe

The information available to us comes mainly from the research carried out by Y. Taborin (1993) in France. This has been updated in our Doctoral Thesis, which includes data on perforated shells from other European sites (Álvarez Fernández, E., 2006).
Start of the Upper Palaeolithic (40/39,000 -33,500/30,000 cal BC)

In France, perforated recent mollusc shells have been recorded in over thirty sites ascribed to the Aurignacian, while in the rest of Europe the number of archaeological sites with this kind of object is much smaller; for example scarcely ten sites are known in the Iberian Peninsula and the Italian Peninsula (Fig. 1).

Gastropods which now only live on the Atlantic Coast have been found at sites distant from the ocean. They are present in the west of France (Perigord, Charente and Gironde), in some cases over 300 km from the Atlantic Ocean (Souquette, La Combe, etc.). In the case of L. obtusata, this snail is only known at sites in the Centre-West of France (Blanchard I, Castanet, etc.), in the French Pyrenees (Toto de Camalhot) and in Cantabrian Spain (El Ruso I). This species is also found at sites on the French  Mediterranean coast (Tournal and Rothschild), but they are rare. Outside France, the only example of a perforated L. obtusata comes from Riparo Fumane, in the North of Italy. Other Atlantic species recorded are, for example, L. littorea (La Combe), L. saxatilis (La Souquette) or N. lapillus (Pasquet). Others such as N. reticulatus (Castanet) or Trivia sp. (Le Poisson) could have been gathered on either the Atlantic or the Mediterranean Coast.

No recent gastropods used as suspended objects of adornment have been found in the Centre or East of Europe, except at Spy in Belgium, where the species N. reticulatus has been cited.

Few examples of exclusively Mediterranean gastropods have been found at Aurignacian sites in Europe (mainly N. gibbosulus, N. mutabilis, H. sanguineum, Cyclope sp. and C. rustica). So far, no examples have been classified at Aurignacian sites in Cantabrian Spain. In the Pyrenees, Mediterranean species are practically absent, whereas they are more abundant in the French Midi. In the Dordogne, these shells have been recorded at the sites of Castanet and Blanchard I, which are located 250 km away from the Mediterranean Coast. In the rest of Mediterranean area (Spain, Italian Peninsula and Greece), the use of exclusively Mediterranean gastropods predominates throughout the EUP. They are found, for example at Beneito, Foradada, L´Arbreda, on the Spanish Mediterranean Coast; Mochi, Bombrini and  Castelcivita, in Italy, and Klisoura, in Greece). Perforated examples of Cyclope sp. have also been recorded at Kostienki 14, which is located 800 km from the present Mediterranean coastline, but these shells might have been gathered on the shores of the Black Sea (Fig. 2).

The use of recent bivalves and scaphopods as personal ornaments is quite unusual in the Aurignacian. Suspended objects of adornment made from the shells of these molluscs are so far unknown at Aurignacian sites in Cantabrian Spain. In the rest of Europe, one of the most commonly used bivalves is Glycymeris sp. (e.g. at Beneito, on the Spanish Mediterranean coast, Isturitz in the Western Pyrenees, and Castelcivita in the Centre of Italy). Recent scaphopod species are recorded from more southern sites (e.g. L'Arbreda in Catalonia, Blanchard I and Castanet in the Dordogne, and Klisoura in Argolis).

Early Phase of the Middle Upper PALAEOLITHIC (33,500/30,000 - 21,500/21,000 cal BC)

For France, Y. Taborin (1993) informs us that the species most commonly used to make suspended objects of adornment in the Gravettian are  recent molluscs (>85%), mainly L. obtusata, but also N. lapillus, N. reticulatus and L. littorea. These species are concentrated in over ten sites in the Dordogne (La Gravette, Le Flageolet I, etc.). In Pyrenean caves, only Atlantic species have been recorded at Isturitz and at Lespugue/Rideaux. In Cantabrian Spain, the use of L. obtusata predominates (c. 45%), and it is found at sites like La Garma A or Amalda. Trivia sp. is the second most commonly used species (La Fuente del Salín) and N. lapillus the third (Amalda).

The mollusc species cited at sites in Cantabrian Spain (L. obtusata, Trivia sp., N. lapillus, L. littorea, N. reticulatus, L. saxatilis and Naticidae Family), are also found at French sites, except L. saxatilis. Species like L. littorea and L. obtusata are only present in the Dordogne (Pataud). The latter snail has also been documented in Portugal (burial at Lagar Velho) and in the British Isles (Paviland). The gastropod N. lapillus is present in the Central Pyrenees (Lespugue/Rideaux), as well as in the Dordogne (La Ferrassie). Other species, like Trivia sp. and N. reticulatus, appear mainly at the Dordogne sites (Cromagnon), but have equally been cited near the Mediterranean Sea (Trivia sp. at the Italian burial of Ostuni I and N. reticulatus at the burial of Balzo de la Torre 2) (Fig. 3).

Few sites are known with the presence of exclusively Mediterranean molluscs (Fig. 4). They are generally located near its shores, but some sites are situated 200 km away (e.g. H. sanguineum at Pataud in the Dordogne) In particular, the Mediterranean species Cyclope sp. is associated with an important number of Gravettian burials in the Italian Liguria (Enfants 3 and 4, the "Prince" of Arene Candide). This same species is also cited at the Greek site of Kastritsa. It is also present at other sites over 400 km away from the Mediterranean, such as Mainz Linsenberg and Sprendlingen, in the middle valley of the Rhine, and at Krems-Hundsteig, in Austria
. At the Pavlovian site of Pavlov 2 (Moravia) an example of the species Turritella decipiens has been cited. Finally, two snails were found at the Gravettian site of Climăuţi II (Cerithium sp. and N. reticulatus) in Romania. In Cantabrian Spain, the only Mediterranean species that has been recorded is an example of L. lurida at Bolinkoba. This Basque cave is about 450 km away from the Mediterranean Sea. The only other area where this snail has been found is the Dordogne (Pataud).

A small number of bivalves have been recorded in France. The most important belong to the Cardiidae Family (e.g. L. crasum/L. norvegicum at Pataud) and Pectinidae Family (P. maximus at Laraux). The number of bivalves found in the rest of Europe is equally small. Examples of C. edule have been cited at the Italian burial at Balzo della Torre I. The rare use of the shells of these molluscs in Europe is also observed in Cantabrian Spain, where the only suspended object of adornment made from a bivalve shell was recovered from the deposit in Cueva Morín (example of the Cardiidae Family).

The shells of scaphopods are quite common in France, where they are the most common mollusc used to manufacture suspended objects of adornment except for L. obtusata. Recent specimens have been documented at both Atlantic (Le Flageolet I) and Mediterranean (Les Pêcheurs) sites. Examples have also been found in Gravettian deposits in Cantabrian Spain, e.g. at Alkerdi.

Late Phase of the Middle Upper Palaeolithic (21,500/21,000 - 20,000/19,000 cal BC)

The data we have for France indicates that about 80% of the species used as suspended objects of adornment in the Solutrean are recent, i.e. gathered on the shores of the Mediterranean and the Atlantic (Taborin, Y., 1993; 2004).

The most commonly used gastropod shells belong to L. obtusata, N. reticulatus, Turritella sp. and L. saxatilis. These species are found mainly in the Dordogne; perforated examples of L. obtusata have been documented at Lachaud and Les Jeans Blancs; of Trivia sp. at Labattut; of N. lapillus at Fourneau du Diable; of N. reticulatus at Roc de Sers; of L. littorea at La Chèvre and of Turritella sp. at Lachaud. On the Cantabrian Coast, the use of gastropods predominates (58,2%), in comparison with bivalves and scaphopods. The snail most often used to make suspended objects of adornment was L. obtusata (with a little over 50%), found at a large number of sites (La Riera, El Ruso I, Amalda), followed by Trivia sp. (El Buxu) and N. lapillus (La Garma A). Another region in the South West of Europe where recent gastropods have been documented in Solutrean deposits is SW Portugal, where examples of L. obtusata tend to predominate (Caldeirão, Vale Boi). Some typically Atlantic gastropod species are present in deposits located near Mediterranean shores. Especially interesting are the perforated examples of N. lapillus at Reclau Viver, L´Arbreda, La Salpêtrière and Le Solutré; of L. obtusata, at L´Arbreda and Ambrosio, and of L. saxatilis, also at the latter site (Fig. 5)

In the Mediterranean region, a wide range of gastropod species were gathered on the beaches near the sites by the Solutrean hunter-gatherers. For example, specimens of H. sanguineum have been cited at Reclau Viver and Cyclope sp. at L'Arbreda (Fig. 6). However, marine shells of exclusively Mediterranean origin have also been found at sites in the Dordogne (Cyclope sp. at Lachaud, Z. pyrum at Lacave, etc.), 250 km from the Mediterranean shores. They are not common, however, and to date no Mediterranean species have been recorded in Cantabrian Spain.

In contrast, perforated examples of typically Mediterranean species have been found at sites in Liguria, such as the early Epigravettian deposit at Riparo Mochi, and also at the Epigravettian sites of Kastritsa (Greece) and Cosăuţi (Moldavia). The latter site is 300 km away, following the valley of the River Dnieper. Examples of Cyclope sp. have been recorded at all these locations.

Regarding bivalves, the most common species used to make suspended objects of adornment in France were Glycymeris sp. and the Cardiidae Family. The former were found, for example, at Badegoule and Fourneau du Diablo, and the latter at the same sites and at Le Placard. Some Mediterranean species are present in sites distant from the coast, such as the perforated example of Glycymeris pilosus at Fourneau du Diablo. C. edule and Glycymeris sp. have also been classified in Mediterranean Spain (L'Arbreda). They are very rare in Cantabrian Spain, where they do not amount to more than 5%. They are present at Cueto de la Mina, Ermittia and Aitzbitarte  IV. Here, the species that have been recorded are: Glycymeris sp., Anadara sp. and L. oblongum.
In France, scaphopods were the molluscs most frequently used to make suspended objects of adornment during the Solutrean. They have been found at sites in the Dordogne, like Badegoule and Les Jean-Blancs. Examples of Antalis sp. have been documented at sites in Mediterranean Spain, like Ambrosio, Cendres and L'Arbreda. In the Solutrean sites in Cantabrian Spain they make up 36.2% of the total number of molluscs used as suspended objects of adornment and are present in two deposits; El Mirón and Amalda.

Recent Upper Palaeolithic (20,000/19,000 - 12,000 cal BC)

The available information comes mainly from the research carried out by Y. Taborin (1993a) in France. However, this researcher does not give generalised data about the different mollusc shells used during the Magdalenian sensu lato. In contrast, she divides the period into three phases: early, middle and late-final. A number of suspended objects of adornment found in certain deposits is assigned to each of these phases. However, an important proportion of these objects is situated in a phase when the cultural ascription of the sites where they were found is not totally clear (Solutrean or early Magdalenian, early or middle Magdalenian or Magdalenian IV, middle or late Magdalenian, late Magdalenian or Azilian, etc.).

For this reason, we prefer to summarise the data from her research by periods and not by kinds of molluscs, as we have done until now for the items attributed to the periods described above. Equally, following the methodology of our Doctoral Thesis for Magdalenian deposits in Cantabrian Spain , we have only selected the molluscs found in archaeological deposits where there are no doubts about the cultural and chronological ascription (early, middle, and late-final Magdalenian senso stricto), as well as those where the molluscs have been classified at species level.

The information about other European sites has been obtained from specific publications, and to this we have added the suspended objects of adornment we have studied directly Gönnersdorf, Andernach-Martinsberg-2), and other studies (Álvarez Fernández, E., 2001a; 2002b; 2005; Callapez, P., 2003; Conard, N. J., 2003; Ladier, E. & Welté, A.-C., 1994; Stiner, M. C., 1999; Vanhaeren, M. & d´Errico, F., 2003b, Vanhaeren, M., et al., 2005, etc.).

In the same way as for earlier periods, during the Magdalenian molluscs were used that had been gathered on the shores of the Atlantic Ocean and the Mediterranean Sea (Figs. 7 and 8).

In the early Magdalenian (20,000/19,000 - 15,000 cal BC), among the gastropods found at French sites, the most commonly used species, with 49 examples, was N. reticulatus (Le Placard, Rond-du-Barry), followed by N. incrassatus, with eight examples (Fritsch). Other species are less common. These are: four N. lapillus (Lachaud, La Marche), two L. obtusata (Laugerie Haute-Est, Le Placard) and two Trivia sp. (Fritsch). This can be compared with the information we have obtained for sites in Cantabrian Spain (Álvarez Fernández, E., 2006). Here the use of gastropods (91.7%) predominates over bivalves and scaphopods. The snail most commonly used to manufacture suspended objects of adornment was L. obtusata (83.1%), with a large difference over Trivia sp. (4.9%) and Turritella sp. (4.9%). These three species have been recorded at El Juyo. Other species are much less common (N. incrassatus, L. littorea, N. lapillus, etc.) (Fig. 9).

The use of shells corresponding to exclusively Mediterranean species was more limited. Examples of Cyclope sp. have been documented at the burial at Saint-Germain-La-Rivière and at Hohle Fels. The species H. sanguineum is only present at El Mirón in Cantabrian Spain and at Munzingen in the middle valley of the Rhine. These gastropods are therefore found at sites over 500 km from the shores of the Mediterranean.

Regarding the bivalves, Cerastoderma sp. (Lascaux), with seven valves, is the most common species, followed by the Glycymerididae Family, with four (Laugerie Haute-Est) and P. maximus with five (Angles-sur-Anglin). Bivalves are also rare at sites in Cantabrian Spain (where they do not reach 3%). Perforated examples of P. maximus have been documented at Altamira. Other species classified in this region are Glycymeris sp. and Cerastoderma sp.

Scaphopods are the most frequently used molluscs in France during the early Magdalenian (Fritsch, Badegoule), and over a hundred examples are known
. Their shells also appear at sites in the Cantabrian Region, e.g. El Juyo, although their percentage is much lower than that of gastropods (5.6%).

In the middle Magdalenian (15,000 - 13,500 cal BC), the gastropod most often used as a suspended object of adornment was H. sanguineum, with 74 examples (Enlène, Mas d´Azil), followed by L. obtusata, with 67 (Canecaude I, Isturitz) and Cyclope sp., with 31 (Tournal). Also, 14 examples of Trivia sp. are known(Cap Blanc), whereas no perforated examples of the species N. reticulatus y N. lapillus have been documented In Cantabrian Spain, the use of gastropods (92.1%) predominates over that of bivalves and scaphopods. The tandem L. obtusata and Trivia sp., both recorded at Tito Bustillo for example, makes up over 50% of the suspended objects of adornment made from marine molluscs (L. obtusata, with 35.4% and Trivia sp., with 26.2%). The remaining species are present in proportions lower than 8% (Turritella sp., N. incrassatus, N. lapillus, etc.) (Fig. 9).

Molluscs with an exclusively Mediterranean origin are cited, as well as at Tito Bustillo and La Garma A, at Magdalenian sites in the Pyrenees (Le Mas d'Azil), the Dordogne (Le Cap Blanc), and near the Mediterranean coast (Tournal). They are therefore present at sites quite remote from this coast (500 km in the case of Tito Bustillo). The most common species in Europe is H. sanguineum, followed by Cyclope sp., as we have explained above.

The deposits attributed to the "middle Epigravettian" in the Greek and Italian Peninsulas are included in the same time period as the middle Magdalenian in western Europe. Perforated shells are equally ascribed to this culture (e.g. examples of H. sanguineum at Klithi). In the region of Russia, shells gathered on the shores of the Mediterranean or the Black Sea have been found at sites located about 800 km from the coast. Thus, for examples perforated shells of Cyclope sp. have been documented at Semenovka 2 and Semenovka 3, deposits ascribed to the “Mezin-Mezhirich Culture”.

In reference to bivalves, in France some 40 valves of P. maximus (Enlène) and a few examples of G. glycymeris (Tournal) have been recorded. In Cantabrian Spain, the percentage of bivalves is very low, under 3%. Species present include P. maximus (Las Caldas and L. crassum (Tito Bustillo).

In comparison with the early Magdalenian, Antalis sp. is used in a lower proportion in France, and some 40 items have been cited (Combe Cullier, Isturitz). At sites in Cantabrian Spain and the Ebro Valley, scaphopods are very rare (4.5%), and found at sites like Tito Bustillo and La Garma A.

In the last Magdalenian period (late-final Magdalenian; 13,500 - 12,000 cal BC), the number of deposits increases, and in the same way the number of suspended objects of adornment made from marine molluscs.

Regarding gastropods, in France the use of N. reticulatus predominates, with 196 examples (Rhodes II, Le Souci), followed by L. obtusata, with 170 (Lortet, Isturitz) and Cyclope sp., with 25 (La Vache, Roc de Marcamps). Species like Trivia sp., with 12 examples (La Faurelie) or Turritella sp., with eight (Le Mas d´Azil) are less common. In Cantabrian Spain, gastropods are the most frequent (87.2%). Three species make up 70% of the suspended objects of adornment made from shells: Trivia sp. (La Garma A), L. obtusata (El Piélago II) and Turritella sp. (El Horno), the first two species have identical percentages (29.2%). Other species (N. reticulatus, L. littorea, etc.) are represented with percentages below 8% (Fig. 9).

In this period it is interesting to find species that now inhabit exclusively on the Atlantic coast at Magdalenian sites distant from its shores. They have been cited in the French Pyrenees  (N. lapillus y L. littorea at La Vache), in the south of Germany (N. lapillus at Gnirshöhle), and also at the Creswellian site of Presle (N. lapillus).

Suspended objects of adornment made from shells with an exclusively Mediterranean origin become more common and are found at more sites than in the two earlier periods. In France, the tandem Cyclope sp. + H. sanguineum (La Vache, Château-des-Eyzies) predominates, with over 40 examples. But Mediterranean species have been documented at sites distant from the sea, like the examples from Petersfels, in Baden-Württemberg, and the open-air sites of Gönnersdorf and Andernach-Martinsberg 2, in Rhineland. So far, no Mediterranean gastropods have been recorded in Cantabrian Spain. 

In Portugal, only Atlantic shells were used, as has been documented at Caldeirão (L. obtusata) and at Lapa do Picareiro (N. reticulatus). Conversely, sites on the Mediterranean coast of Spain, like Nerja or Les Cendres, have yielded shells of Mediterranean origin (Antalis sp., Cyclope sp., etc.).

Regarding bivalves, the use of G. glycymeris predominates in France, with about thirty perforated valves (Lestruque, Lespugue/Les Harpons). In contrast, in Cantabrian Spain bivalves were little used, and have a percentage of under 5%. Only examples of Glycymeris sp. have been found (Cueva Morín).

Shells of Antalis sp. are the scaphopods most often used in France, with over 300 examples. In the Cantabrian Region, they are less common (8.5%). They are found at Las Caldas, for example.

Transition of the Upper Palaeolithic to the Mesolithic (12,000 -10,000/9000 cal BC)

The data given by Y. Taborin (1993) for France shows a very small number of objects documented in places of habitat at sites dated at the end of the Upper Palaeolithic (Azilian).The predominance of one species over others cannot be determined as the numbers studied and the number of sites where they have been found are too small. Gastropods that come exclusively from the Mediterranean (N. gibbosulus, C. rustica, Cyclope sp., C. vulgatum, etc.), are more abundant than species that can be found in both the Mediterranean and the Atlantic (N. reticulatus or Trivia sp.). This may be related with the position of the sites where the gastropods have been recovered, as these are mostly near the Mediterranean coastline. However, Mediterranean molluscs have also been found in the Dordogne (e.g. Cyclope sp. at Château-des-Eyzies. Also in the Dordogne, the burial at La Madeleine yielded 24 perforated specimens of Cyclope sp. (Vanhaeren , M. & d´Errico, F., 2001) (Figs. 10 and 11). 

The information given by suspended objects of adornment from sites in Cantabrian Spain has enabled new data about the Azilian to be collected. The use of gastropods predominates (97.8%). The most important species are Trivia sp. (80.4%) (Los Azules I), followed at a great distance by L. obtusata (10.8%) (Cueva Oscura de Ania). Other species a much rarer, and have percentages of under 5% (N. reticulatus, L. saxatilis, etc.). There is also evidence of the use of molluscs of exclusively Mediterranean origin (N. mutabilis at El Castillo).

In the rest of Europe, the number of perforated gastropods attributed to sites belonging to the end of the Upper Palaeolithic is equally low. Except the examples of L. saxatilis and N. reticulatus from Grotte de Pégourié, all the sites where suspended objects of adornment made from marine molluscs have been recorded are on the Mediterranean coast or near it. This contrasts with the opulence of certain funerary structures. If there is a species that predominates, both in the burials (Arene Candide, Les Enfants, etc.), and in the places of habitat (Nerja, Riparo Mochi, Continenza, Badanj, Ostrovul Banului, etc.), it is Cyclope sp. This species has also been documented at the Romanian site of Cuina Turcului, located about 500 km away from the shores of either the Mediterranean or the Black Sea.

Perforated bivalves are rare in France. Y. Taborin (1993) cites a little more than a dozen items found in Azilian deposits located in the Dordogne and the Pyrenees, and also on the Mediterranean and nearby areas (C. edule at Le Mas d'Azil and Rhodes II, P. jacobeus at La Crouzade, etc.). The burials at Aven des Iboussières and La Madelaine have yielded approximately another twenty perforated valves. These shells are rare in the rest of the Mediterranean sites, but examples of Glycymeris sp. have been cited in the Final Epigravettian at Badanj and Riparo Tagliente. There is no evidence of the use of bivalves as suspended objects of adornment in Cantabrian Spain.

There is little information about the use of scaphopods. They have been recorded at Mediterranean sites, like La Cativera or La Crouzade, and also in Cantabria (El Piélago II, El Perro).

5. Shells at Mesolithic archaeological sites in Europe (10,000/9000 -5000/47000 cal BC)

The available information comes from the classic studies carried out in the 1970s by Y. Taborin (1974a and b) and W. Rähle (1978). However, much of the information offered below has been taken from monographs of sites published since that time (Álvarez Fernández, E., 2006) (Figs. 12 and 13).
As regards typically Atlantic species, the gastropods most commonly used to manufacture suspended objects of adornment were L obtusata/L. fabalis, Trivia sp. and N. reticulatus. In the case of sites in Cantabrian Spain, for example, the use of Trivia sp. predominates (75%). These species have been documented in habitat layers and in burials, mainly in France. L obtusata/L. fabalis and Trivia sp. have been found in a large number of burials (graves at Téviec and Hoëdic, Grave II at Los Canes), while N. reticulatus was found in the burials at La Vergne. Regarding places of habitat, perforated examples of Trivia sp. have been recorded at the Scottish sites of Cnoc Coig and Risga and L. obtusata in the shell-midden at Culverwell. Specimens of the Naticidae Family are less abundant, but were found in the burials at Téviec y Hoëdic, at La Crouzade and at Los Canes II.

Without any doubt, the most common Mediterranean species at this time is C. rustica. This gastropod was rarely used in the Upper Palaeolithic in Europe. It is found above all at sites located near the Mediterranean Sea, but it also appears in deposits situated several hundred kilometres away, in the interior of the continent. It is interesting to note that these sites are located along the valleys of major rivers like the Ebro (Atxoste), the Rhone (Vionnaz) and the upper Danube (Falkensteinhöhle) (Álvarez Fernández, E., 2003). In the case of the Ebro Valley, this species represents 64.2% of the gastropods found there. It is associated with funerary structures at such sites as Culoz and Grosse Ofnet-Höhle. Other exclusively Mediterranean species, found in much smaller numbers, are Cerithium sp. and Cyclope sp. In Europe, Le Mas d'Azil is the site located furthest from the coast where the former of these gastropods has been recorded, while the latter was found in the burials at the Iron Gates (Vlasac 21 and 31).

Bivalve shells are not too abundant at Mesolithic habitat sites in Europe. The most numerous are examples of the Glycymeriridae Family. Other species that have been recorded include Acanthocardia sp. (La Vache) and C. edule (Cova Fosca). Similarly, few bivalves have been found associated with funerary structures. Examples of Cerastoderma sp. have been cited at French (Téviec and Hoëdic) and Portuguese burials (Cabeço da Amoreira and Cabeço dos Môrros), Glycymeris sp., in Grave 3 at La Vergne and C. chione in Grave II at Los Canes.

Neither are there many Mesolithic sites in Europe with scaphopods. However, they have been found in habitat deposits (La Crouzade) and also associated with funerary structures (especially in the burials at La Vergne, where over a thousand shells have been recovered). In the Iberian Peninsula, they have been cited at the Catalan sites of Font del Ros and Sota Palou.

6. Discussion and Conclusions

In Europe, the first evidence that shells were being made into personal ornaments is seen at the start of the Early Upper Palaeolithic (c. 40,000 cal BC), when they were manufactured by H. sapiens sapiens. Perforated shells are usually found in habitat contexts, but in the Gravettian they start to appear in funerary contexts too. Most of the Upper Palaeolithic and Mesolithic sites where shells of this kind have been found are located in Western Europe (mainly in Cantabrian Spain, the Pyrenees and the Dordogne).

From the beginnings of the EUP, we can find a large number of shells belonging to marine molluscs of different species, mainly gastropods but also bivalves and scaphopods, that were made into suspended objects of adornment. They are nearly always molluscs with no bromatological interest
 and they were collected on beaches, as taphonomical studies have shown. As early as that time, H. sapiens sapiens was interested in selecting certain species, and not others. The reasons for this intentional selection were probably based mainly on the colours of the shells. They were attracted by the rosy-red of H. sanguineum, the yellow Turritella sp., the variety of colours of L. obtusata (yellow, brown, orange, etc.) or the various designs on other species (Cyclope sp., Columbella rustica). However, few perforated shells found in archaeological deposits conserve the colouring, because of post-depositional processes. The shape of the shell would also be an important factor in the selection of shells (the tower shape of Turritella sp., the tubular Antalis sp., the globular form of Natica sp. or the coffee-grain shape of Trivia sp.), In the same way, the external decoration would be important (the smooth shells of L. obtusata, the reticular pattern of N. reticulatus or the rounded bulges of Cerithium sp.) and equally the size of the shell (they preferred small shells, about 10 mm high). The catalogue of species they gathered is very varied and, in general, was repeated with few differences throughout the different periods of the Upper Palaeolithic in Europe (Figs. 14 and 15).

However, changes can be seen in the collection of marine shells in the Holocene. Characteristic species in the Upper Palaeolithic are no longer used (H. sanguineum) , or are used much less (Cyclope sp.). In the Mesolithic, there is a greater intentional selection of certain shells, with a clear regional component. Trivia sp. is the characteristic species of both habitat sites and burials in Atlantic regions; in Cantabrian Spain this snail represents 75% of the shells used. C. rustica, an exclusively Mediterranean species that was hardly used in the Upper Palaeolithic, is the most common snail in habitat deposits and graves in the western Mediterranean. At sites in the Ebro Valley, this species represents nearly 65% of the total number of molluscs made into suspended objects of adornment. 

The provenance of these marine shells is either Atlantic or Mediterranean. Sites located near the Atlantic Coast contain in their deposits shells that are almost exclusively of Atlantic origin, while Mediterranean species are the most abundant at sites near that sea. In the case of species that live on both the Atlantic and Mediterranean coasts, it is supposed that the hunter-gatherers collected them on the shores nearest to the site (Taborin, Y., 1993; Álvarez Fernández, E., 2006; cf. Vanhaeren, M. & d´Errico, F., 2006). Thus, for example in the case of sites in Cantabrian Spain, shells of Atlantic origin predominate in all periods of the Upper Palaeolithic. The  percentage of shells of exclusively Mediterranean provenance varies in each period, but is never higher than 3% (Magdalenian). In contrast, the percentage of these exclusively Mediterranean shells is very high at sites in the Ebro Valley in the Mesolithic (when the number of objects documented is representative) and reaches  62% (Table 1). The presence of Mediterranean molluscs at sites in the interior of the European continent and in Cantabrian Spain is clear indication of contacts between the groups of hunter-gatherers in these areas with the groups living near the Mediterranean Sea. These typically Mediterranean species (H. sanguineum, Columbella rustica, etc.) did not colonise the Atlantic Coast either in the Upper Palaeolithic or in the Early Holocene. Equally, typically Atlantic molluscs have been found at sites in the interior of the continent (N. lapillus, L. obtusata, etc.). This evidence of contacts between coastal and interior hunter-gatherers (molluscs found in some cases at sites over 700 km from the sea) exists in all periods of the Upper Palaeolithic and Mesolithic.

Marine gastropods are less abundant at Central European sites than on the Atlantic and Mediterranean coasts or in the west of Europe. At Palaeolithic and Mesolithic sites in the Centre of Europe (and also in certain French regions), they solved the demand for personal ornaments made out of marine molluscs by manufacturing them from fossil shells (gastropods, bivalves and scaphopods), which were possibly more accessible from palaeontological deposits near the archaeological sites. They also used the shells of fluvial molluscs (mainly Teodoxus sp.). There is no evidence of the use of fossil shells as personal ornaments at sites in Cantabrian Spain or the Ebro Valley, and fluvial molluscs are practically non-existent; a single example of Teodoxus sp. has been recorded in the Magdalenian at Abauntz (Álvarez Fernández, E., i. p. 1; 2006).

With the data no available to us about perforated marine shells in Europe, we consider that both the number of sites where they have been recorded and the number of shells made into suspended objects of adornment found in them are clearly unequal, regionally as well as temporally. Many of the specimens that have been classified come from old digs and the value of this data has not been sufficiently evaluated. Only in Cantabrian Spain, and not in all the periods, is it possible to see trends in the use of shells as a raw material for the manufacture of suspended objects of adornment (Álvarez Fernández, E., 2006). Equally, it is only possible to make internal divisions in the Magdalenian (early, middle, and late-final phases). Thus, for example, in Cantabrian Spain, it can be seen that in all the periods there was a preference for two types of gastropods: L. obtusata and Trivia sp. over other kinds of perforated shells. Their percentages are always higher than 50%, and they reach 83.9% in the early Magdalenian (Fig. 9).
Consequently, the new study currently being undertaken of the molluscs from certain sites, and the analysis of perforated shells from recent digs will enable a greater understanding of the role these objects played in the Upper Palaeolithic and Mesolithic in Europe. It may be possible to infer social and symbolic aspects, mainly through the contexts in which the shells are found (particularly when they are associated with funerary contexts).
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Figures:

Fig. 1. Distribution of Early Upper Palaeolithic sites where personal ornaments made from recent mollusc shells have been found.

Fig. 2. Distribution of EUP sites where personal ornaments made from the recent marine shells of exclusively Mediterranean species have been found.

Fig. 3. Distribution of sites belonging to the Early Phase of the Middle Upper Palaeolithic where personal ornaments made from recent marine shells have been found.

Fig. 4 Distribution of sites belonging to the Early Phase of the Middle Upper Palaeolithic where personal ornaments made from recent marine shells of exclusively Mediterranean origin have been found.

Fig. 5. Distribution of sites belonging to the Late Phase of the Middle Upper Palaeolithic where personal ornaments made from recent marine shells have been found.

Fig. 6 Distribution of sites belonging to the Late Phase of the Middle Upper Palaeolithic where personal ornaments made from recent marine shells of exclusively Mediterranean origin have been found.

Fig. 7. Distribution of sites belonging to the Recent Upper Palaeolithic where personal ornaments made from recent marine shells have been found.

Fig. 8 Distribution of sites belonging to the Recent Upper Palaeolithic where personal ornaments made from recent marine shells of exclusively Mediterranean origin have been found.

Fig. 9. Percentages of molluscs made into personal ornaments (gastropods, bivalves and scaphopods) documented at sites in Cantabrian Spain, in the different periods of the Magdalenian (early, middle and late).

Fig. 10. Distribution of sites belonging to the end of the Upper Palaeolithic where personal ornaments made from recent marine shells have been found.

Fig. 11 Distribution of sites belonging to the end of the Upper Palaeolithic where personal ornaments made from recent marine shells of exclusively Mediterranean origin have been found.

Fig. 12. Distribution of Mesolithic sites where personal ornaments made from recent marine shells have been found.

Fig. 13. Distribution of Mesolithic sites where personal ornaments made from recent marine shells of exclusively Mediterranean origin have been found.

Fig. 14. Marine Shells (gastropods) used as personal ornaments in the Upper Palaeolithic and Mesolithic in Cantabrian Spain and in the Ebro Valley.

Fig. 15. Marine Shells (Bivalves and scaphopods) used as personal ornaments in the Upper Palaeolithic and Mesolithic in Cantabrian Spain and in the Ebro Valley.

� Ph.D. in Archaeology, Department of Prehistory, University of Salamanca. C. Cervantes S/N. E-37002 Salamanca (Spain). e-mail: � HYPERLINK "mailto:estebanalfer@hotmail.com" ��estebanalfer@hotmail.com� Tel.00 34 649 496934





� The dates cited in this paper have been calibrated with the CalPal2005_jan curve, using the Program CalPal (Weninger et al 2005).


� This is the case of Cerithium vulgatum or Glycymeris violacescens (Fechner, R. G. & Falkner, G., 1993; Rield, R., 1996; cf. Borja, A & Muxika, I., 2001).


� Thus, the shells of cold water mollucs, e.g. Chlamys islandica and Buccinum undatum, have been found in marine cores drilled at Creus (Taborin, Y., 1993; cf. Onoratini, G., et al., 2000-2001; Zenetos, A., et al., 2004).





� To prevent having different taxa correspond to the same shell (Gastropoda and Bivalvia), taxonomic identifications given in the literature are updated here after the CLEMAM Taxonomic Database on European Marine Mollusca of the Musée National d´Histoire Naturel (Paris) (� HYPERLINK "http://www.somali.asso.fr/clemam" ��http://www.somali.asso.fr/clemam�). For the scaphopods we have followed the studies of G. Steiner (1997).





� The collection of molluscs shells at times before the Upper Palaeolithic has been noted at numerous European sites. In this case, their presence can be explained in different ways: as food; as raw material to manufacture tools, this is the case of the side-scrapers made from examples of Callista chione in the Italian Mousterian deposits of Moscerini, Grotta des Giganti and Grotta del Cavallo (Palma di Cesnola, A., 1996; Stiner, M. C., 1994), or possibly these shells were collected on beaches because of their shapes, colours etc., such as occurred, as well as at Grotta del Cavallo, at other European sites; e.g., in Level 4 at the Italian site of Castelcivita (Uluzzian) a fragment of Pecten sp. and another unidentified mollusc have been documented (Gambassini, P., 1997).


� At this site, dug in the early 20th Century, they found a total of 79 perforated examples of C. neritea, as well as two examples (one of them perforated) of Columbella rustica and other recent and fossil molluscs, with or without perforation, all identified by O. von Troll (cf. Strobl, J. & Obermaier, H., 1909: 146 and following.). At present, the number of examples that have been conserved is much smaller (cf. Neugebauer-Maresch, Chr., 1995). Regarding the examples of non-fossil gastropods, we could only document a total of 21 specimens at the Museum für Urgeschichte Asparn a. d. Zaya (Austria) and another 45 at the Prähistorische Kommision der Österreichischen Akademie der Wissenschaften de Viena (Austria) (Álvarez Fernández, E., 2006). This makes a total of 66 snails, many of which contained remains of ochre inside them and on their outer surface, and seven had been affected by fire. In the case of the specimens conserved in the first of the aforementioned institutions, they were initially attributed to the Gravettian site of Langenlois (cf. Neugebauer-Maresch, Chr., 1999: 82; Simetsberger, B., 1993; Steininger, F. F., 1995), when they really come from Krems-Hundsteig. The lithic assembalge at this last site is linked to the "Aurignacian", with indications of the "Gravettian" (Hahn, J., 1977; Neugebauer-Maresch, Chr., 1995; Broglio, A., 2000). Studying the lithic assemblage collected by A. Kesseldorfer between 1890 and 1893, J. Hahn identified the existence of an upper layer assigned to the Gravettian (Hahn, J., 1972). New research at the site has provided further data of a lithic assemblage whose characteristics are more Gravettian than Aurignacian (personal communication of T. Einwögerer, June 2003; cf. Vanhaeren, M. & d´Errico, F., 2006). 





� However, this figure needs to be revised, as we are rarely informed if they are fossil or recent species. This comment is equally valid for the other periods of the Upper Paleolithic and the Mesolithic.


� Species with bromatological interest that were occasionally perforated were L. littorea, Patella sp., Pecten sp. and Mytilus sp. However, as we have been able to document at sites in Cantabrian Spain, many examples of these species show signs of marine erosion, which suggests the shells were gathered on beaches after the animal had died (Álvarez Fernández, E., i. p.1).
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