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Resum

El desenvolupament de les activitats economiques inherents a la implantacié de les activitats agrico-
les i ramaderes del neolitic comporta una creixent especialitzacié técnica. Sovint, aquesta és visible
a partir de I'explotacié de recursos especifics, del desenvolupament de técnigues adients per a la
manufactura dels béns de consum i de noves modalitats del seu Us i consum. Presentem breument
els trets principals de les produccions tecniques que es dugueren a terme per part de les primeres
poblacions neolitiques del nord-est de la peninsula ibérica, intentant caracteritzar les coneixences
tecniques esmergades en totes elles i evidenciant els seus indicis d’especialitzacio.

Paraules clau
Neolitic antic, nord-est peninsular, produccions tecniques, coneixences tecniques, especialitzacio artesanal

Abstract

The development of the economic activities inherent to the establishment of Neolithic farming activities
entails an increasing technical specialization. This is often visible through the exploitation of specific
resources, the development of suitable techniques for the manufacture of consumption goods as
well as new ways of using and consuming them. We briefly present the main features of the technical
productions carried out by the first Neolithic populations in the northeast of Iberia, trying to charac-
terize the technical knowledge spent on all of them and making their signs of specialization clear.

Keywords
Early Neolithic, Northeastern Iberia, Technical production, Technical knowledge, Craft specialization
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Al llarg del neolitic s’assenten progressivament les bases pel desenvolu-
pament d’una producci¢ artesanal (Terradas, Palomo 2017). La nova realitat economica
inherent a les comunitats pageses neolitiques, fonamentada en una subsisténcia agricola
i ramadera, comporta una nova relacio vers els recursos naturals i el seu aprofitament. En
aquest context es multipliquen i diversifiquen les tasques productives, fet que dona peu a
instruments i utensilis de natura i funcié molt diversa. Per satisfer aquesta demanda, s’ex-
ploten diversos recursos a la cerca d’un gran nombre de matéries, algunes dificils de trobar
i produir, que en ocasions es combinen per tal de manufacturar diferents béns de consum.

Aquesta seleccié preferencial d’algunes matéries comporta una progressiva
especialitzacié en I'explotacié d’alguns recursos i en la transformacio de les materies que
se’n poden obtenir. Es en aquest marc que es constata una creixent especialitzacié técnica
que constituira la base d’una incipient producci6 artesanal.

En aquest treball farem una revisié de les diferents produccions tecniques que
es documenten al neolitic antic del nord-est de la peninsula Ibérica. Obviament, atesa la
natura d’aquesta contribucio, es tracta d’una presentacio somera, no exhaustiva i dirigida
a evidenciar nomeés els trets més destacables.

1. Els atuells ceramics

En general, la ceramica ha estat considerada un producte de primer ordre
en bona part dels estudis de neolititzacio a la Mediterrania occidental. La seva abundancia
i resolucié cronologica, associada a les decoracions i formes canviants, han jugat a favor
d’aquest fet. Aquesta posicio privilegiada, perd, comenca a veure’s superada a mesura
que s’ha anat imposant un estudi multidisciplinari amb la perspectiva d’aconseguir una
explicacié cultural, social i econdmica de les restes obtingudes. Amb aquesta nova pers-
pectiva, els estudis de restes ceramiques s’estan adaptant a una nova realitat en qué la
perioditzacié cronoldgica recau en les datacions absolutes, tot integrant-se dins d’aquesta
creixent multidisciplinarietat per aportar noves dades a I’'explicacié general de les societats
prehistoriques.

1.1. La ceramica com a marcador cronologic

Els origens dels estudis de la ceramica neolitica a Catalunya els hem de situar
en els treballs de J. Colomines (1925) a les coves Freda i Gran de Montserrat (Collbaté) i de
M. Grivé (1931) a I'Esquerda de les Roques del Pany (Torrelles de Foix). En aquest darrer
jaciment apareixia la ceramica montserratina per sota d’un nivell amb ceramica campanifor-
me, amb la qual van veure similituds, i la van considerar dins un periode eneolitic justament
anterior al campaniforme. Els posteriors treballs de L. Bernabd Brea (1956) a Arene Candide
(ltalia) van permetre determinar una major antiguitat a les primeres ceramiques neolitiques,
ara ja anomenades cardials, i la seva comparacié amb les obtingudes d’altres jaciments,
com les descobertes pel Dr. Vilaseca a I’entorn de Reus (Vilaseca, Mercadé 1957), van
servir per proposar un horitzd cultural de neolititzacié a la Mediterrania occidental.

L’aportacié de les datacions radiocarboniques va ser definitiva per precisar
els limits cronologics de cada periode. Quan el 1981 es va celebrar la Taula Rodona de
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Montserrat centrada en el neolitic a Catalunya ja es disposava d’11 datacions radiocarbo-
nigues que corresponien a les coves del Parco (Alos de Balaguer), el Toll (Moia) i la Font
del Molinot (Pontons), la major part d’elles fora de la forquilla d’aquesta taula rodona. En
aquesta reunid i en la seva posterior publicacio, va quedar ja fixat el marc cronologic general.
Es van presentar nous jaciments amb interessants estratigrafies, com la cova del Toll o les
Guixeres de Vilobi (Sant Marti Sarroca), es van revisar col-leccions antigues per determinar
aquesta nova perioditzacié a Osona, el Penedés 0 comarques gironines i es van determinar
nous elements ceramics que permetien precisar la cronologia i les relacions culturals, com
les ceramiques de tipus Montbold o les de tipus Chassey (VWVAA 1981).

La nova fita en la investigacié del neolitic va ser el 9¢ Col-loqui Internacional
d’Argueologia de Puigcerda (VWAA 1991) en que es van donar a congixer noves estrati-
grafies i datacions, com les de la cova del Frare (Matadepera) (Martin, Estévez 1992) o
Plansallosa (Tortella) (Alcalde, Bosch, Buxd 1991), i el | Congrés del Neolitic a la peninsula
Ibérica (1995), on es van presentar jaciments com Can Sadurni (Begues), la Draga (Banyo-
les), Barranc d’en Fabra (Amposta) o Font del Ros (Berga) (VVAA 1996).

Els treballs de compilacid i estudi d’ambit regional han estat especialment
significatius per al desenvolupament del coneixement de la realitat material ceramica del
periode neolitic. Destaca la tesi doctoral d’A. Bosch (1991) sobre el neolitic antic al nord-est
de Catalunya i treballs posteriors (Bosch, Tarris 2015), aixi com la tesi doctoral de J. Bosch
(2005) sobre el procés de neolititzacié al curs inferior de I'Ebre. Aquests treballs ja pre-
senten multiples estudis especialitzats en qué la ceramica, com a “fossil director” de la
cronologia, ha de compartir protagonisme amb les datacions absolutes. Recentment, la com-
binacié d’un ampli corpus cronologic junt amb certs trets de les ceramiques (tecniques
decoratives, motius, etc.) ha permeés la perioditzacid d’estils i tecniques i la seva variabilitat
geografica (Oms 2017). Darrerament, noves preguntes centrades en la seva aparicié i en
la identificacié de trets tecnologics i decoratius especifics de les primeres produccions
ha portat a la realitzacid de noves taules de debat (Pardo et al. 2021).

1.2. La ceramica com a marcador del procés de neolititzacio

La idea de la difusio del neolitic per la Mediterrania, que havia estat exposada
per Bernabd Brea (1956) va trobar una confirmacié en els treballs d’Ammerman i Cava-
li-Sforza (1984) fonamentats en el gradient de datacions radiocarboniques des del Proxim
Orient cap a I'oest. Dins d’aquest marc, A. Gallay (1989) va publicar un model de colonitza-
cié de com les poblacions neolitiques es podien difondre sobre nous territoris. Amb aquesta
mateixa base, J. Mestres (1992) va fer una proposta controvertida en el seu moment, pero
vigent, en bona part, encara avui. La informacié sobre la ceramica era plantejada com un
indicador territorial, a partir de la preséncia/abséncia o densitat, que permetia definir les
fases de colonitzacié neolitica del territori i la seva posterior estabilitzacio.

1.3. La ceramica com a procés tecnologic

Els primers intents per entendre el procés de manufactura de la ceramica
apareixen ja a I'obra de J. Colomines (1925), que tractava aspectes com les maneres de
decorar i les possibles eines utilitzades. Com moltes altres produccions manufacturades
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del neolitic, la ceramica ha passat a ser estudiada com el resultat d’un procés que va des
de I'obtencid de les materies primeres fins als darrers acabats abans de ser utilitzada com
a recipient.

L’obtencié de les materies primeres és una font d’informacié que ens dona
dades sobre el proveiment de recursos i moviments de productes i persones. En el cas
de la ceramica, perd, les analisis de pastes realitzades solen mostrar una explotacio de
recursos propers al mateix jaciment, ja que esdevé un atuell facil de fabricar i que no pre-
cisaria de matéries primeres molt especials. Un dels primers estudis publicats sobre les
ceramiques del neolitic antic a la zona de la Garrotxa (Aliaga et al. 1991) ja documentava
la presencia de sorres de procedencia propera entre els desgreixants de la ceramica. En
estudis posteriors encapgalats per X. Clop els resultats s6bn molt similars, amb la conclu-
si6 més important de la presencia freqlient de xamota (restes de ceramica polvoritzada
afegides com a desgreixant) en les produccions cardials, mentre que predomina la calcita
en les epicardials (Clop 2002, 2011, 2012). Alguns d’aquests resultats son sintetitzats a
partir de les dades de la cova del Frare i Can Sadurni (Binder et al. 2010), i complementats
amb estudis de jaciments com la Caserna de Sant Pau del Camp a Barcelona (Molist et
al. 2009; Goémez et al. 2008), la cova de Can Sadurni (Clop, Manen, Convertini 2011), la
Draga i la cova Gran de Collbaté (Clop 2011).

1.4. La ceramica com a estri funcional

Des dels primers estudis la ceramica ha estat considerada un element amb
funcionalitats concretes per la seva forma i dimensions, i sovint se li han donat noms
comuns relacionats amb usos actuals o del passat recent. Per a molts prehistoriadors
aquesta relacid no ha estat del tot evident i han preferit anomenar els atuells per la seva
forma geometrica. Actualment, perd, les possibilitats d’analisi dels residus que es poden
haver conservat al seu interior obren una nova linia de recerca. Els avencos en aquest tipus
d’estudis han permes recentment identificar restes de lipids, lactics i derivats d’animals
ruminants i no ruminants en diversos jaciments catalans, com ara la cova de Can Sadurni,
les Guixeres de Vilobi, la cova de la Guineu (Font-Rubi), la cova de Sant Lloreng (Sitges),
la Caserna de Sant Pau del Camp o la Draga, entre d’altres (Castells 2010; Spiteri 2012;
Breu 2019; Tarifa 2019).

Altres aspectes vinculats a la funcionalitat, com sén les traces d’Us, les capa-
citats termiques i mecaniques dels diversos recipients, la fragmentacié (accidental o inten-
cional) i les estrategies d’amortitzacio (usos posteriors), han estat molt poc estudiats en
els contextos del nord-est de la peninsula Iberica.

La relacié entre el volum i la funcié ha estat posada de manifest en nom-
brosos estudis. La darrera aportacié en aquest sentit és I'estudi de les ceramiques de la
capa 18 de la cova de Can Sadurni (Edo et al. 2019), que evidencia la presencia de dos
tipus d’atuells ceramics en I'aixovar funerari dels inhumats: el vasos d’emmagatzematge,
amb més de 50.000 granes carbonitzades, i els petits atuells ceramics, que contenien les
ofrenes carniques i s’interpreten com a servei de taula.

També relacionats amb la funcionalitat, perd incorporant la variable tafonomi-
ca, son els estudis de distribucié espacial en que les restes ceramiques i la seva fragmenta-
ci6 se situen referenciades a les estructures identificades del jaciment arqueologic. De forma
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incipient, aquests estudis els trobem en bona part dels jaciments publicats recentment i,
amb un major desenvolupament, a la cova de Can Sadurni (Edo et al. 2019).

1.5. L’estil ceramic

Les ceramiques incises i impreses dels inicis del neolitic permeten analisis que
superen les propiament funcionals. L’analisi de les decoracions ja fou un tema tractat per
Colomines (1925) quan, a més de fer un procés experimental d’'impressions de petxina sobre
plaques d’argila, feia una descripcid de les diferents variables de I'estil cardial (part activa de
la petxina, inclinacid i posicid, geometria del motiu decoratiu, zonacié del motiu en la peca
i el gest, entés com a moviment i direccid). Posteriorment, Grivé (1931) fa un pas més en
aguesta analisi a les Roques del Pany i proposa cinc “sistemes”: emplenat de tota la superficie
del vas, bandes horitzontals, bandes verticals, combinacio de bandes verticals i horitzontals i
motius meandriformes i arquejats. Durant la segona meitat del segle xx les diferents sintesis
i estudis ceramics es van preocupar més per la técnica i la seva relacié amb la cronologia.
Una excepcid podria ser la de J. Mestres (1981), que va fer noves propostes interpretatives,
com relacionar les impressions més profundes i gruixudes amb els vasos més grans.

Els estudis en aquesta direccié s’han anat succeint al llarg dels darrers anys.
D’acord amb la publicacié de la tesi doctoral de C. Manen (2002), que analitza una serie
de tecniques i motius decoratius de vasos de nombrosos jaciments entre la Provenca i
I'Ebre, els resultats d’'una amplia base de dades van permetre extreure’n una serie de con-
sideracions que anaven més enlla dels aspectes cronologics, ja que possibilitaren observar
particularitats geografiques, culturals i probablement simboliques. Aquest treball ha tingut
un ampli resso als estudis de casa nostra i també va provocar una actualitzacié de dades
i una sequienciacié cronocultural revisada (Martin et al. 2010).

Una de les primeres aplicacions practiques d’aquest model és la realitzada
en I'estudi de les ceramiques de la Draga (Bosch, Tarris 2015); posteriorment, també es
va dur a terme una aproximacié similar a la Caserna de Sant Pau del Camp, Can Banus
i Can Soldevila IV (Santa Perpetua de Mogoda) (Gémez et al. 2013; Breu 2014), que, a
més, procurava establir grups decoratius que presentaven una relacio estratigrafica i, per
tant, certa sincronia decorativa en un ambit geografic concret. La tesi doctoral de X. Oms
(2014) va en la mateixa direccio; a partir d’un conjunt de 32 jaciments repartits entre els
espais litoral i prelitoral i el Prepirineu-vall del Segre, proposa I'existeéncia de tecniques,
motius i matrius diferenciades en diferents fases cronoldgiques, junt amb certes espe-
cificitats regionals (Fig. 1). Segons I'autor, aix0 indicaria certa regionalitzacié des de les
primeres fases neolitiques.

Un altre dels estudis aplicats a I'estil ceramic és el del gest. Es un principi
que prové de creuar diverses variables, com sén el motiu decoratiu, la seva localitzacio,
I'aproximacio a I'eina, la posicié de I'eina i la direccionalitat. En treballs tedrics s’ha constatat
com les variacions en aspectes gestuals acostumen a associar-se a determinats individus
que realitzen la mateixa accid, fet que permet identificar comunitats de practica (és a dir,
persones que fan servir les mateixes estrategies), perdo també permet fer inferencies en els
aspectes de lateralitat i en els processos de transferéncia i aprenentatge. Aquest tipus d’es-
tudi té molt poca tradicié a Catalunya, perd podem destacar els treballs sobre ceramiques
de la Caserna de Sant Pau del Camp (Gémez et al. 2013) i, recentment, Can Sadurni (Edo
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et al. 2019). S’haura d’avangar molt en aquest camp i és que hi ha dos problematiques
inherents que dificulten I'analisi: I'amplia variabilitat decorativa tecnica (en un sol vas o
fragment, les impressions amb una mateixa eina poden tenir diferencies en I'orientacio de
la impressio, en la seva profunditat, etc.) i el de la fragmentacio.
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Fig. 1. Principals motius decoratius identificats als conjunts ceramics del neolitic antic de Catalunya (Oms 2014).

A mode de cloenda, constatem que una part significativa dels estudis prové
de conjunts antics, amb contextos estratigrafics poc clars, o bé d’excavacions preventives
on I'estudi exhaustiu del material ceramic no sempre té espai. Constaten, si més no, el nou
cami que van prenent els estudis sobre la ceramica, més enlla de la simple perioditzacio
cronologica i de caire cada cop més pluridisciplinari. En aquest sentit cal valorar les recents
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estratigrafies evidenciades a jaciments com la cova de Can Sadurni, les Guixeres de Vilobi o
les coves del Fem (Ulldemolins), que permeten resseguir I'evolucio i, a vegades convivencia,
dels estils ceramics del primer neolitic catala i constatar la necessitat de tractar adequada-
ment diferents termes, com I'estil ceramic, la cultura i el periode o fase cronologica.

2. L’instrumental litic

Malauradament, disposem de poques sintesis globals sobre els processos
técnics vinculats a la manufactura de I'instrumental litic del neolitic antic a Catalunya. La ma-
jor part de les publicacions corresponen a estudis puntuals, focalitzats en un unic jaciment.
Segurament, I'estudi més integrador fins ara sigui la tesi doctoral d’A. Palomo (2012) sobre
la tecnologia neolitica al nord-est peninsular. Malgrat aquestes mancances, intentarem sin-
tetitzar els diferents processos tecnics vinculats a la produccié i usos d’aquest instrumental.

Gracies al treball col-laboratiu dut a terme durant diverses décades per dife-
rents equips de recerca, disposem d’una primera sintesi exhaustiva sobre la disponibilitat
de roques sedimentaries silicies al nord-est peninsular (Terradas, Ortega, Boix 2012; Ortega
et al. 2016). Aquesta sintesi ens permet documentar fins a 86 litotipus de roques silicies al
territori catala, de condicions i propietats molt diverses. La major part, pero, no varen ser
mai explotades per a la manufactura d’instrumental litic tallat a la prehistoria. No obstant
aixo, si que voldriem destacar tres tipus de materies que foren objecte d’una explotacio
important al llarg del neolitic antic i que presenten indicis d’una creixent especialitzacio:

— Laformacié Castelltallat, amb estrats de calcaries lacustres datades del rupelia (oligoce),
que afloren a la serra Llarga (la Noguera). Dins d’aquesta serra, als turons de Montvell
(Castelld de Farfanya), s’han localitzat i excavat pedreres de silex de les quals se n’ha
pogut precisar I'explotacio en diversos episodis al llarg del mesolitic i el neolitic antic
(Terradas et al. 2021). El silex d’aquesta formacio fou explotat en I'ambit regional i fou
transportat a través de les valls tributaries de I'Ebre (Ortega et al. 2018), tal com és
evident al nivell I —horitz6 de ceramiques impreses no cardials— de I’Abric del Xicotd
a Alos de Balaguer (Oms et al. 2019), a la fase 8 —4800-4350 cal BC— de la cova del
Sardo a Boi (Mazzucco, Clemente, Gassiot 2018).

— Els silex evaporitics procedents de formacions lacustres continentals de cronologia eoce-
na (Unitats Pira, Morera de Montsant, Valldeperes, Ulldemalins...), que afloren abastament
a les serralades prelitorals del sud de Catalunya i que tenen continuitat a la depressio
prelitoral del Penedeés (formacié Mediona, del paleoce). Totes elles nodriren de materia
primera les comunitats neolitiques que s’assentaren en aquests territoris. Aquest és el
cas dels nivells cardials i epicardials de les coves del Fem (Palomo et al. 2018), de les
fosses de I'assentament del Cavet a Cambrils (Fontanals et al. 2008) i de les fases A —
cardial— i B —epicardial— de I'assentament de les Guixeres de Vilobi (Gibaja et al. 2018).

— L’anomenat “jaspi de Montjuic”, que engloba una serie de jaspis i calcedonies en forma de
concrecions silicies d’origen hidrotermal que rebleixen fissures dels gresos que constitu-
eixen la sequencia miocena de la muntanya de Montjuic a Barcelona (Carbonell, Cebria,
Sala 1997). Aquesta matéria fou objecte d’un aprofitament intens durant el mesolitic i el
neolitic antic, especialment al pla de Barcelona (Borrell, Molist 2012), on se’'n documenta
la preséncia a diversos jaciments cardials i epicardials (Caserna de Sant Pau del Camp,
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placa de la Vila de Madrid, Reina Amalia, Nou Conservatori del Liceu...) (Borrell, Gibaja
2012), perdo també al massis del Garraf (capes 18 i 17 —cardial— i 15 a 13 —epicardi-
al— de la cova de Can Sadurni —Gibaja et al. 2011 —, nivells cardials —IV i IV2— de
la cova Bonica a Vallirana —Daura et al. 2019— i al nivell 2 —cardial— de la cova de
Sant Lloreng —Borrell et al. 2014 —), al Valles Occidental (capes 5d —cardial— i 5¢, 5b
i 5ba —epicardials— de la cova del Frare; Martin, Biosca, Albareda 1985), al Maresme
(Can Xammar a Matard) (Pou, Marti, Gibaja 2005) i al Pla de I'Estany (la Draga) (Palomo,
Camarés, Gibaja 2011; Terradas et al. 2012).

Paral-lelament, en d’altres indrets foren explotades altres roques sedimen-
taries silicies dins d’un entorn fonamentalment local (Mangado et al. 2012), aixi com altres
litologies, entre les quals destaquen el quars —filonia i hiali—, especialment en els entorns
prepirinencs (Gibaja, Terradas, Palomo 2007). Aixd no es contradiu, pero, amb I'arribada
de materies foranes, principalment de silex continentals d’origen lacustre, originaris de
formacions d’edat paledgena i nedgena que afloren a la conca francesa de Narbona-Sijan,
especialment als jaciments ubicats a les comarques orientals, com ara la Draga (Terradas
et al. 2012).

Les tecniques de manufactura de I'instrumental litic tallat guarden una estreta
relacio amb el tipus de materies primeres explotades. Aixi, doncs, veiem com la talla dirigida
vers I'obtencié d’esclats té molt de pes en les produccions del neolitic antic i que es duen a
terme basicament sobre codols de litologies diverses i fragments de roques sedimentaries
silicies d’origen local, sovint de condicions poc apropiades per al desenvolupament de la
talla laminar. Aquest fet és molt evident a les ocupacions dels entorns prepirinencs, on es
constata una gran diversitat litologica, com ara al nivell lll.4 —cardial— de la bauma del
Serrat del Pont a Tortella (Terradas, Borrell 2002) o als nivells | —cardial— i Il —epicardial—
de I'assentament de Plansallosa (Palomo 1998), a I'assentament de la Font del Ros —s0l
N— (Mora et al. 2017), 0 a la cova del Sardo (Mazzucco, Clemente, Gassiot 2018). Alguns
d’aquests esclats foren transformats mitjangant el retoc en morfotipus, entre els quals
destaquen osques, denticulats i trepants.

Aquesta estratégia, perod, no és exclusiva d’aquests jaciments, si bé la seva
importancia és desigual. A d’altres jaciments més meridionals, proxims a afloraments de
roques silicies de millor qualitat per a la talla, també es documenta la produccié d’esclats,
si bé en un percentatge molt més baix, de vegades en sequencies operatories comple-
mentaries de la produccio laminar i d’altres com a estrategia circumstancial en I'explotacio
de matéries o suports amb morfologies poc comunes o en operacions de reciclatge de
suports ja amortitzats. En qualsevol cas, les dinamiques d’explotacio sén diverses, sovint
canviants dins d’'una mateixa sequencia, perd sempre mitjancant la percussié directa amb
percussors de roca (Gibaja, Terradas, Palomo 2007; Gibaja et al. 2007; Palomo 2012).
Entre aquestes, trobem:

— I'explotacié unipolar des d’una Unica plataforma de percussio;

— una explotacio alternant, canviant de plataforma de percussi6 al llarg de la sequéncia;
— talles centripetes que recorden les explotacions desenvolupades al llarg del paleolitic;
— la percussio bipolar sobre enclusa.

No obstant aix0, el tipus de produccié dominant va dirigit vers I'obtencio
de suports laminars, de format molt divers, sota diferents parametres tecnics. A partir de
recerques experimentals i de la identificacié a la Draga de punxons de banya emprats com
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a elements intermediaris, es fa evident la posada en practica de la tecnica de la percussio
indirecta (Palomo, Camards, Gibaja 2011; Palomo 2012) (Fig. 2). A més de a la Draga,
I'aplicacié d’aquesta tecnica és citada als nivells cardials i epicardials de les coves del Fem
(Palomo et al. 2018) i, en menor mesura, a les coves de Can Sadurni (Gibaja et al. 2011) i
del Sardo (Mazzucco, Clemente, Gassiot 2018).

Fig. 2. Procés experimental de talla amb percussio indirecta emprant percussor de banya de cérvol (A), de fusta
de boix (C) i les produccions corresponents (B i D).

Al costat d’aquesta técnica es constata I'Us de la percussio directa en la talla
de nuclis amb configuracié prismatica mitjancant una explotacié unipolar i, també, en la
talla unipolar de nuclis configurats sobre suports de morfologies diverses, amb explotacions
unipolars i bipolars sobre enclusa. Aquesta variabilitat tecnica genera una gran diversitat
en la produccié laminar, i produeix lamines i laminetes que rarament superen els 10 cm de
longitud, tal com es constata, per exemple, a les Guixeres de Vilobi (Gibaja et al. 2018),
la cova de Can Sadurni (Gibaja et al. 2011), Can Xammar (Palomo 2012) i la Caserna de
Sant Pau del Camp (Borrell, Gibaja 2012). En aquest darrer jaciment hi ha certs indicis que
podrien indicar també la talla de laminetes per pressio.

Una mencié especial mereix la practica del tractament térmic aplicat sobre
preformes de nuclis per millorar-ne les prestacions en la talla laminar. Aquest procediment
técnic es documenta ja des dels moments més antics del neolitic, sobre diversos tipus
de roques silicies, i sembla generalitzar-se a la facies epicardial del neolitic antic (Terradas,
Gibaja 2001; Borrell, Gibaja 2012; Palomo et al. 2018).
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Una part significativa del conjunt d’aquests productes laminars va ser trans-
format mitjangant el retoc de les seves vores. Una transformacié més intensa es va dur a
terme per a la manufactura d’elements geometrics, com ara trapezis, i, en menor mesura,
segments de cercle i triangles.

Malauradament, sén poques les ocasions en que s’ha realitzat una analisi
microscopica de les superficies i arestes dels productes litics per tal de documentar poli-
ments, estries i escantells que puguin aportar informacio sobre les activitats dutes a terme
amb I'instrumental litic (Borrell, Gibaja 2012; Gibaja, Terradas, Palomo 2007; Gibaja, lbanez,
Gonzéalez 2014; Mazzucco, Gibaja 2018). En tots els casos d’estudi, sembla que es produ-
eixi una seleccid dels suports laminars per desenvolupar tasques relacionades amb la sega
de cereals i el tall de carn i pells. Per a les accions dirigides vers aquestes materies d’origen
animal es triaren especialment aquells suports laminars més llargs i amb vores sense retocar.

En el cas dels suports laminars emprats com a fulles de falg, la distribucio
dels poliments proporciona informacié sobre com estaven emmanegats en relacié amb el
manec de la falg. Alguns dels contextos més antics, com les Guixeres de Vilobi, mostren
que les falgs estarien formades per un seguit de petites ascles o fragments de lamina, dis-
posats en diagonal, formant una vora denticulada. Aquest tipus de falg es generalitzara a
bona part de la Peninsula, perd sera substituida per dos nous tipus de falg: amb una sola
lamina de silex inserida obliquament al manec, i amb una o diverses fulles emmanegades
en un sentit paral-lel respecte al manec. En alguns casos, com a la Draga, coexisteixen
ambdos tipus (Gibaja, Ibafez, Gonzalez 2014).

Pel que fa als elements geométrics, la direccid de les estries i les fractures
reveladores d’impactes indiquen la seva utilitzacié com a elements de projectil en activitats
cinegéetiques. Aixd no treu que alguns d’aquests elements poguessin ser utilitzats inserint-los
al llarg de la tija del projectil, a mode de barbelures, punta o tranchant (Gibaja, Palomo 2004).

Els gratadors, rascadores o esclats amb retocs marginals mostren senyals
vinculats amb el raspat de la fusta i de la pell, mentre que alguns esclats amb osques
haurien estat utilitzats per raspar materies de certa duresa, com ara fusta o o0s. Finalment,
molts dels trepants presenten evidencies d’haver estat emprats per perforar materies dures
animals, vegetals o minerals.

En relacié amb I'instrumental litic polit, si bé és un tema que suscita molt d’in-
teres en cronologies posteriors en el marc de la circulacid de matéries minerals provinents
de gran distancia, constitueix una tematica que practicament no ha estat abordada en
relacio amb el neolitic antic. Malgrat que s’han citat alguns possibles tallers de manufactura
(Risch, Martinez 2008), es tracta de conjunts a l'aire lliure, acollits en col-leccions particulars
i desproveits de qualsevol indici que pugui aportar dades sobre la seva cronologia i con-
text. Normalment es tracta d’estris elaborats a partir de roques metamorfiques, com ara la
corniana, roca que té una bona representacio a tota la franja de serralades prepirinenques
i conques fluvials associades. Juntament amb I'esquist amfibolitic, aquesta matéria fou
emprada per a la manufactura d’aixes a la Draga, que es fixaven en manecs de fusta col-
zats (Bosch et al. 2008). Malgrat els pocs estudis, es reconeix la generacié d’esbossos per
percussio, buixardat i poliment, sovint a partir de I'aprofitament de morfologies naturals, tot
i que també hi ha evidéencies de produccid de suports a partir del serrat. Només en el cas
del poblat de Plansallosa s’han documentat indicis de la manufactura d’aquest tipus d’ins-
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trumental, en el marc d’una estructura adscrita a la fase epicardial amb quatre esbossos
d’instrumental litic polit i diversos estris vinculats a la seva preparacioé (Bosch et al. 1998).

A mode de sintesi, observem com els conjunts litics del neolitic antic catala
presenten una gran heterogeneitat quant a les matéries primeres emprades i les tecniques
implementades en la seva explotacio, de manera que ambdues variables estan estretament
relacionades. Aix0 motiva una gran diversitat tecnica i morfologica entre els productes ob-
tinguts, especialment en aquells de natura laminar, que son fruit de I'aplicacié de diferents
tecniques —percussié directa, normalment unipolar, perd a vegades bipolar sobre enclusa;
percussio indirecta, i, potser, pressio—, emprant en ocasions el tractament térmic, espe-
cialment en els moments més recents del periode. La produccié de suports sobre ascles
és quantitativament important i pot ser una estrategia especialment buscada, tot i que
de vegades pot ser circumstancial o fruit d’operacions vinculades a la produccié laminar.
Malgrat aquesta diversitat morfotécnica, aquests productes convergeixen en una certa
especialitzacio funcional adaptada a tasques concretes.

3. Els estris sobre matéries ossies

La indUstria 0ssia del neolitic antic es presenta nombrosa i variada, i con-
trasta amb la documentada en les fases precedents mesolitiques. El jaciment de la Draga
és el que ens aporta un conjunt d’industria 0ssia més important, que diversos estudis
han caracteritzat des del punt de vista tecno-morfologic i també funcional (Legrand 2011;
Clemente et al. 2017).

La matéria primera emprada generalment és I'os, perd també s’utilitza en
menor quantitat la banya de cervids. Els estris més ben representats son els elements
apuntats, entre els quals podem considerar els punxons, les puntes de projectil i les agulles.

Els punxons son els més caracteristics i sovint estan realitzats sobre metapo-
des i tibies d’ovicaprins, perd també sobre fragments de diafisi, i sén presents en bona
part dels registres tant en els habitats com en els espais d’enterrament: la Draga (Legrand
2011), Plansallosa (Rueda 1998), Can Sadurni (Edo, Blasco, Villalba 2011), el Toll (Mozota
2020), la cova de la Guineu (Oms 2014), la cova de I’Avellaner (Bosch, Tarris 1990) o la
cova del Pasteral a la Cellera de Ter (Bosch 1991). La técnica de fragmentacié del suport
abans del seu poliment final és la percussio directa o per ranurat i/0 la percussio indirecta
emprant un tascé (Legrand 2011). L’analisi funcional els relaciona amb el treball de fibres
vegetals (De Diego et al. 2017, 2019; Mozota 2020). Entre els estris apuntats podem
considerar també les puntes de banya emprades en la talla litica per percussié indirecta
(Palomo, Camards, Gibaja 2011).

Les puntes de projectil presenten una part proximal bisellada preparada per ser
fixada en una tija de fusta, a mode d’atzagaia (Piqué et al. 2015). Les seves dimensions poden
superar els 120 mm de llargada i estan realitzades sobre un suport extret mitjancant el ranurat
de fragments de diafisi. Aquest tipus d’estris sén presents a la Draga en una proporcié notable
(Legrand 2011) i en altres jaciments, com a la cova de Can Sadurni (Blasco et al. 2005).

Pel que fa a les agulles, coneixem les tres documentades a la Draga, rea-
litzades sobre un fragment de diafisi i, possiblement, una sobre banya de cérvol, de les
quals només una presenta el forat realitzat per perforacio bifacial (Legrand 2011). També a
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la cova de Can Sadurni s’esmenta la presencia d’agulles en el neolitic postcardial O (Edo,
Blasco, Villalba 2011).

Els estris que presenten una part distal aguda a mode de cisell generalment
estan fets sobre metapodes i amb una tecnica de fabricacié similar a la dels punxons, i es
documenten entre altres jaciments a Plansallosa (Rueda 1998), la Draga (Legrand 2011), la
cova 120 a Sales de Llierca (Agusti et al. 1987) i la cova de Can Sadurni (Blasco et al. 2005).

Les culleres son 'estri més caracteristic del neolitic antic cardial. Estan realit-
zades sobre un fragment de diafisi fragmentat seguint el canal medul-lar que posteriorment
es conforma mitjangant el raspat (Legrand 2011). En coneixem dos exemplars a la Draga,
un a la cova de la Guineu, dos a la cova del Toll, quatre a la cova del Pany, un a la cova
Freda i un a la cova del Vidre a Roquetes (Oms 2014).

Altres estris completen la indUstria 0ssia, com les espatules que presenten
fronts arrodonits, tubs, diafisi perforades, i altres, com ascles d’os retocades i suports
sense transformar que presenten poliments intensos relacionats amb treballs sobre fibres
vegetals i fusta (Clemente et al. 2017).

4., Els instruments sobre valva

L’Us de petxines i altres restes malacologiques com a materies primeres per a
la manufactura d’instruments a la prehistoria és un tema practicament inedit i ha esdevingut
un tipus de producci6 infravalorada. D’una banda, coneixem dades etnografiques de con-
textos litorals que ens parlen de la utilitzacid de les valves com a instruments en tasques
molt diverses (Cuenca, Gutiérrez, Clemente 2011). De I'altra, la utilitzacié d’aquest recurs
és ben documentat arqueoldgicament a nombrosos indrets costaners, especialment a les
Antilles i al Carib (Clemente, Cuenca 2015).

A la peninsula Ibérica, I'Us ornamental de petxines i closques de cargols és
ben conegut ja des del paleolitic, si bé s’incrementa notablement durant el nealitic antic.
Altres usos alternatius es documenten tant a zones litorals (Clemente, Orozco 2012) com
a valls del Pirineu central, a 300 km de I'actual linia de costa (Clemente et al. 2019). En
contextos catalans del neolitic antic es constata igualment I'Us de petxines de diferents
espécies com a instruments, emprats per treballar una gran diversitat de materies. Ens
centrarem, pero, en I'Us de les valves de musclo (Mytilus galloprovincialis), emprades re-
currentment com a instrument als jaciments de la Draga i la serra del mas Bonet (Vilafant),
tot i que aquest darrer en unes cronologies neolitiques més recents que defugen I'ambit
cronologic d’aquest treball (Clemente, Cuenca 2011; Clemente et al. 2014).

Cal destacar que la linia de costa actual és situada a uns 35 km de distancia
de la Draga, pel que el seu proveiment sobrepassa I'ambit estrictament local. L’analisi
macro i microscopica de les vores de les petxines recuperades en demostra I'lUs com a
instruments per processar diferents materies. En concret, es constata la utilitzacié de tres
especies de mol-luscs: Callista chione, emprada en el treball de la pell mitjancant activitats
transversals de raspat; Donax sp., usada per a processar fusta verda, i, especialment,
Muytilus galloprovincialis, utilitzada per obrir i estirar fibres vegetals. En canvi, a la serra del
mas Bonet, més proper a la costa, es constata Unicament I'Gs de valves de musclo (Mytilus
galloprovincialis).
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5. Les produccions en fusta i altres fibres vegetals

5.1. Els elements arquitectonics i les eines de fusta

Existeixen diferents factors que fan de la fusta una de les materies primeres
més utilitzades per les societats del passat. Es tracta d’una materia primera disponible a
molts ambients, facil d’obtenir i de treballar, relativament duradora i, per acabar, amb dife-
rents qualitats fisicoquimiques que la fan adient per cobrir una gran varietat de les neces-
sitats de les societats prehistoriques. Entre aquestes darreres, les més destacables son el
seu Us com a combustible, en construccions i en I’elaboracié d’eines o parts d’aquestes.

Malauradament es tracta d’'un material que es degrada i només es preserva
en circumstancies extraordinaries. La forma més habitual de preservacié de la fusta en
I'ambit arqueoldgic és la carbonitzacid, perd, degut a la propia naturalesa de la fusta car-
bonitzada i del seu alt grau de fracturacié, només es poden identificar produccions de fusta
carbonitzada en molt poques ocasions. En concret, durant el neolitic antic al nord-est de
la peninsula Iberica s’han pogut identificar produccions puntuals de fusta carbonitzada als
jaciments de Ca I'Estrada (Canovelles, Lopez, inedit) i una fusta assecada a les coves del
Fem. El jaciment que més informacié aporta en aquest sentit és la Draga, amb una amplia
produccié tant d’elements estructurals com d’eines de fusta, gracies a una conservacio
excepcional en un ambient anaerdbic amarat d’aigua. Fins ara, I'excel-lent estat de preser-
vacio de la fusta organica ha permeés la documentacié de 1.764 elements arquitectonics
(1.270 pilars i 494 fustes horitzontals), a més de 177 eines o parts d’eines.

En aguest assentament, I'obtencié de les materies primeres es realitzava
de forma planificada i organitzada (Lépez, Piqué 2018), a partir d’'una seleccié fonamen-
tada tant en taxons concrets com en elements anatdmics precisos (forma i mida dels
troncs o branques obtingudes). En el cas de les produccions arquitectoniques s’obtenia
principalment fusta de roure (Quercus sp. caducifoli) que es trobava a les proximitats de
I'assentament. Se seleccionen prioritariament troncs amb forma recta, perd també corba-
da o branques quan era necessari. El procés tecnologic dels elements arquitectonics se
centrava en dos treballs: segmentar els troncs amb falques i percussors, i desbastar els
extrems amb aixes de roca polida (Lopez 2015; Palomo 2012). Per a la preparacio dels
pilars es desbastava I'extrem dels troncs i rarament eren segmentats. En canvi, en la pro-
duccié d’elements arquitectonics horitzontals que formaven part dels paviments, parets i
sostres, més enlla del desbastat dels extrems, es va modificar la seccié a més de la meitat
dels elements (Lépez 2015).

Entre les 177 eines, se n’han identificat més de 20 tipus diferents destinats
al treball de la fusta, tasques agricoles, domeéstiques o de caga (Bosch, Chinchilla, Tarrds
2006). En aquest cas, la seleccid de les materies primeres va ser més diversificada que en
les produccions arquitectoniques i es van arribar a utilitzar 17 espécies diferents, aprofi-
tant les propietats fisiques de cada fusta. La produccid d’eines és un treball més complex
que la produccié d’elements arquitectonics, tot i que entre les primeres trobem un grau
d’elaboracié molt divers; des d’estris amb un treball molt expeditiu només a un dels seus
extrems (p. ex. branca amb punta) a eines que requereixen I'aplicacié de diferents treballs
que afecten la totalitat de la superficie (p. ex. arc). Els diferents treballs que podem trobar
durant el procés de produccié sén: el segmentat del tronc, el desbastat amb aixa, I'extrac-
ci6 de I'escorga, el poliment i els acabats, com el tractament termic dels extrems (Lopez,
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Palomo, Clemente 2020; Piqué et al. 2015). Les eines utilitzades durant la producci¢ dels
estris de fusta van ser percussors, aixes i industria litica tallada (Palomo et al. 2013).

5.2. Les produccions vegetals de corda i cistelleria

Atesa la seva natura perible, les evidéncies directes d’objectes fets amb
fibres vegetals son escasses en el registre arqueologic i, sovint, el seu estudi es fa de for-
ma indirecta. No obstant aix0, les troballes de corda i cistelleria realitzades a la Draga i les
coves del Fem esdevenen molt importants per analitzar les tecniques de manufacturail’is
dels objectes elaborats amb fibres vegetals, aixi com per determinar les materies primeres
emprades i la seva gestio.

A l'assentament de la Draga s’ha descobert un conjunt excepcional de 70
restes de corderia, entre cordills, cordes i fibres (Fig. 3), encara que algunes d’elles poden
procedir de la mateixa peca. També s’ha recuperat una liana de vidalba (Clematis vitalba)
enrotllada sense cap treball (Bosch, Chinchilla, Tarrds 2006; Piqué et al. 2018).

Fig. 3. Fragments de cistelleria en espiral cosida (dalt) i cordes (baix) del jaciment de la Draga (Banyoles, Girona).
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La suma de cordills i cordes presenta una gestié acurada, que implica I'extrac-
ci6 de fibres i la seva gestié. L'analisi técnica i morfologica ha permes determinar les tecni-
ques del trenat i torgat (tant en torsié esquerra S-twist, com en torsié dreta Z-twist), aquesta
ultima, la predominant. Del conjunt, destagquen cinc cordes individualitzades juntament amb
un rotlle de corda torgada, embolicada en ella mateixa. Es tracta, en general, de cordes fines
d’entre 4 i 11 mm de gruix, exceptuant la corda trenada, que té un gruix superior als 16 mm.
No obstant aixd, sén cordes molt resistents, atesa la seva rigidesa de torsio, i els seus usos
serien variats. Aquestes evidencies es complementen amb la troballa de diverses eines que
presenten traces d’Us sobre fibres vegetals i diversos objectes amb perforacions que podrien
haver-se utilitzat en activitats de trenat i torgat. En aquest sentit, les cordes podrien servir
per a la suspensié d’objectes i eines, I'ornamentacio, el transport amb tir animal o, per
exemple, com a element arquitectonic per subjectar o lligar parts de I'estructura de les
cabanes. També cal mencionar que podrien servir per a la cacera, com a cordes d’arc
(Pigué et al. 2015). El fet que el rotlle de corda torgada pugui tenir prop de dos metres de
llargada i es trobi enrotllat i la preséncia d’un nus en un dels seus extrems suggereixen
que la corda estava acabada i guardada per ser utilitzada. Per les caracteristiques ana-
tomiques vegetals observades, el rotlle de corda és fet amb fibres del floema de I'ortiga,
planta usada etnograficament com a material de confeccid per a cordes d’arc. L’altra
materia primera emprada son les fibres liberianes del til-ler, extretes de I'escorga interna i
posteriorment retorgades per obtenir cordes.

Tant a les coves del Fem com a la Draga s’ha pogut recuperar un conjunt de
cistelleria en bon estat de conservacio, tot i que molt fragmentat. La técnica emprada ha
estat I'espiral cosida, que es caracteritza per I'existéncia d’'un element horitzontal passiu
(Pespiral), el qual forma la base del cistell que es fixa a través d’un element vertical actiu
(les puntades). La forma, I'espaiat i el material de I’'espiral varia segons I'Us que es vulgui
donar al cistell, aixi com la tipologia de la puntada variara segons sigui entrellagada, no
entrellacada o travessada i el tipus de material emprat.

Pel que fa a la Draga, dels 34 fragments de cistelleria recuperats, ha sigut
possible establir I'existencia de 8 cistells individualitzats (Romero, Piqué, Herrero 2021).
En tot el conjunt, s’utilitzen feixos de fibres per I'espiral i, en algun cas, alguna branqueta
per donar solidesa. Respecte a la puntada, s’han diferenciat fins a cinc variants quant a
forma, i la puntada simple travessada o la puntada simple doble en forma de V és la més
utilitzada. Com que el cosit de la puntada és I'’element que aporta tensio a la peca, es fa
possible detectar I'existéncia d’usos diferenciats en documentar-se variacions i combi-
nacions en les puntades. D’una banda, les peces de menor diametre coincideixen amb
I'is de puntades simples entrellacades, les quals permeten elaborar cistells amb un cosit
menys comprimit, amb elasticitat i lleugeresa en I'estructura. Aquest tipus de puntada es
relaciona amb funcions més aviat mobils, com el transport d’objectes o treballs agricoles.
D’altra banda, les peces amb més diametre sén confeccionades amb puntades simples
no entrellagades, les quals permeten un cosit atapeit, amb pes i solidesa. Amb aquestes
puntades, s’aconsegueixen cistells amb diametres grans, pensats per ser immobils, possi-
blement emprats en I'emmagatzematge d’aliments. En tot el conjunt, s’ha determinat que
les fibres dels feixos corresponen a monocotiledonies, més concretament a tres especies
de graminies, i altres families considerades aquatiques, com les tifacies i ciperacies. En
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canvi, les fibres de les puntades corresponen a algunes de les herbacies esmentades o,
en cistells concrets, a fibres d’escorca del til-ler (Herrero, Romero, Piqué 2021).

Als nivells epicardials de les coves del Fem es documenten fins a 12 frag-
ments de cistelleria, amb I'Us de feixos de fibres per 'espiral i I'Us de puntada simple amb
les variants d’entrellagada i travessada. En el seu conjunt, les matéries primeres emprada
son fibres de monocotiledonia, probablement fulles de ciperacies, tant per al cosit com
per a I'espiral. Es probable que els fragments formin part d’una sola peca, la qual formaria
el revestiment d’una estructura d’emmagatzematge, a mode de folre, semblant a d’altres
exemples coneguts al neolitic mediterrani i I'edat del bronze.

El fet de constatar diferents usos segons la tecnica utilitzada, combinacions
de puntades per reforcar 0 ornamentar, una certa homogeneitat en la manufactura de les
parts caracteristiques dels cistells i diferencies en I'eleccié de la materia primera segons
la part del cistell fa suggerir que hi havia un alt coneixement dels recursos de I'entorn, aixi
com de les seves aplicacions tecniques.

6. Els ornaments personals

Els inicis del neolitic representen un moment de canvis que es visualitzen
també en el mén simbdlic i estétic, i es constata un ampli ventall d’ornaments personals
elaborats en diverses matéries. La sintesi elaborada per M. Oliva (2015) constitueix a hores
d’ara el treball més complet sobre el tema a la zona d’estudi, ja que integra una aproximacio
tecnomorfologica i tipologica.

6.1. Elements ornamentals elaborats amb valves i cargols

L’Us de recursos marins per a la produccié d’ornaments és constant al llarg
del neolitic i s’utilitzen diverses especies per crear penjolls i denes, formant collarets, ca-
nelleres i turmelleres. Els ornaments més comuns son les valves senceres de Glycymeris
sp., Acanthocardia tuberculata i Cerastoderma glaucum, perforades a la zona apical per
ser emprades com a penjoll. Es documenten entre molts d’altres jaciments, a la cova de les
Grioteres (Vilanova de Sau), la cova del Toll, la cova de I’Avellaner (les Planes d’Hostoles) i
la Draga, aixi com a les sitges de Can Filua i Can Soldevila (Santa Perpétua de Mogoda)
i del Pla de la Bruguera (Castellar del Valles).

Els penjolls allargassats fets amb fragments de Glycymeris sp. apareixen al
neolitic antic epicardial en jaciments en cova de les depressions prelitorals, com a la cova
de les Animes (Matadepera) i 'Esquerda de les Roques del Pany.

Les denes circulars o discoidals, fetes a partir de fragments del genere Car-
dium, sén presents al llarg de tota la prehistoria, i al neolitic antic cardial s’han documentat
forca exemplars al taller habitat de la Draga i en coves, entre elles, la cova d’en Pau i Reclau
Viver (Serinya), la cova de Mariver (Esponella) i la cova de I’Avellana (Calonge). En el neolitic
antic epicardial, apareixen exemplars a cavitats del Vallés, com la cova de les Animes i la
cova del Frare, amb produccions possiblement fetes en série.

El tipus dena penjoll és constituit per elements romboidals, ovals i subtri-
angulars. Algunes presenten un pla rebaixat transversal amb orifici centrat i d’altres, les
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anomenades “llagrima”, no presenten rebaix i si una zona basal engruixida. Es fan a partir
de valves de Spondylus gaederopus, Glycymeris sp. i Cardium sp., i sbn molt caracteristi-
ques a la Draga (Fig. 4), tot i que se’n troben també a Mollet |, Reclau Viver, la cova de I'Or
(Santa Creu d’Olorda) i la cova de les Animes. En moments epicardials, les trobem a cova
del Pasteral, la cova dels Ermitons (Sales de Llierca) i la cova d’en Pau.

Fig. 4. Esbossos de denes-penjoll de la Draga (Banyoles, Girona) representatius de les seves fases de manufactura.

Pel que fa als cargols marins, s’empren com a penjolls aplics i poden con-
servar 0 no I’espira, que es rebaixa per abrasio, una tecnica practicada des del paleolitic
superior (Taborin 1993). S’utilitzen les especies Columbella rustica, Nassarius mutabilis,
Cerithium, Turritella, Conus sp. i Hinia incrassata. Els principals conjunts i exemplars es
troben a la Draga, la cova d’en Pau, 'Esquerda de les Roques del Pany, la cova del Toll i
la cova del Frare, entre d’altres.

L'escafopode Dentalium vulgare (antalis) és transformat en dena a partir de
la fracturacio intencional i natural dels extrems. Alguns exemplars es documenten al con-
junt de coves del Reclau a Serinya, la Draga i la cova de la Masia (Torrelles de Foix), amb
continuitat a tota la prehistoria recent.

Un dels ornaments exclusius del neolitic antic son les anelles disc fetes amb
valves de Spondylus gaederopus i Glycymeris glycymeris, tot i que també es produeixen en
os i enroca calcaria. Sén d’un diametre superior a un anell, amb un orifici anular central que
permet la suspensio tipus penjoll, i presenten superficies llises i decorades amb incisions o
ranures en forma de V. Sén molt caracteristiques del jaciment de la Draga, perd també es
documenten, entre d’altres indrets, a una sitja de Can Roqueta Il (Sabadell) (Oliva 2015) i
a la cova Bonica (Baldellou 1974).

Al neolitic cardial es comencen a realitzar denes en corall vermell (Corallium
rubrum), amb un exemplar a la cova Bonica, de tendéncia esféerica-globular (Daura et al.
2019). En nivells epicardials, a la cova de les Animes, es determina una dena penjoll globular
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en forma de T, denominada aixi per la forma assolida pels orificis interconnectats, fets de
forma concentrica amb trepant.

6.2. Ornaments manufacturats sobre mateéries ossies

L’'aprofitament de materies dures animals es constata sobretot en la realit-
zacioé d’anells en os, aprofitant tibies i femurs d’ovicaprins o banyes d’ungulats, tot i que
també hi ha anells en petxina i marbre. Les formes sén diverses (circulars o rectangulars,
de gruixos diferents), i amb superficies llises 0 amb decoracions incises o protuberancies
(tipus boletes). Destaca un anell decorat i de seccié quadrada a la cova del Vidre (Bosch
2005), a banda dels diversos morfotipus de la Draga. Es documenten fragments i exem-
plars a la cova del Frare, la Balma de I'Espluga (Sant Quirze Safaja), la cova de la Guineu
i la cova Bonica. Pel que fa a les denes d’os, es troben alguns exemplars en habitat a la
Draga, amb forma d’oliva, i una de circular a Plansallosa (Buch 1998).

Al neolitic cardial també fan la seva aparicio els ullals de suid perforats per
dur-los a mode de penjoll o element fixat o suspes tipus pectoral. Es documenten en
jaciments com la Draga, la cova d’en Pau, I'Esquerda de les Roques del Pany o la cova
de la Guineu. Perduren durant 'epicardial a la serra del mas Bonet i la cova de I’Avellaner
i sobretot proliferen al neolitic mitja. En dent també es va recuperar un cani perforat d’os
bru a Plansallosa (Buch 1998).

Es documenten també denes fetes amb vertebra de peix al nivell epicardial
de la cova de Can Sadurni (Blasco et al. 2005).

6.3. Ornaments en matéries minerals

Un darrer conjunt son els ornaments elaborats amb roques i minerals. Les
denes circulars de calcaria, calcita i marbre son presents a la Draga i la cova dels Ermitons,
aixi com algun penjoll allargassat en els jaciments esmentats i a la cova de I’Avellaner.
Exemplars de denes penjoll en roca (no determinada) es registren a la cova del Pasteral, la
cova dels Ermitons i la cova d’en Pau.

Les denes circulars de talc (denominades sovint com esteatita) apareixen a
I'epicardial a la necropolis de Pla d’Empuries | (Amposta). Es també en aquests moments
que s’utilitza I'antigorita, un silicat verd, en denes a les Encantades de Martis (Esponelld) i,
de fet, també és el moment en qué es detecten denes de cal-laita/variscita a la cova de Can
Sadurni, la cova lll de la Serra de les Quimeres (Pradell) i la cova dels Lladres (Vacarisses),
entre d’altres. Els ornaments del neolitic antic epicardial ja evidencien una utilitzacié prefe-
rencial de certs materials per raons cromatiques (vermell del corall, minerals de tonalitats
verdoses negres i blanques).

Finalment, els ornaments en roca que destaquen per les dimensions i el ma-
terial son els bracalets, recuperats en mitges seccions (circulars, aprimades, rectangulars) i
de diferents gruixos 0 amplades. S6n de marbre negre, blanc i gris amb vetes, d’esquist i de
calcaria. En trobem a la Draga, Reclau Viver, la cova del Vidre i Valldany (Oliana). Bragalets
de marbre blanc en context epicardial es troben a Pujolet de Moja.
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6.4. Altres matéries

Un cas particular és el conjunt de pinyols de cirera (Prunus avium) recuperat
a la Draga, biperforats mitjancant abrasié per tal de ser emprats com a denes (Oliva 2011).
Sens dubte, aquesta troballa ens parla d’un tipus d’ornament que podria ser frequent entre
les comunitats neolitiques, perd que només podem documentar en contextos excepcionals.

6.5. Les técniques de manufactura

Fins al moment, el poblat de la Draga presenta la diversitat ornamental més
gran, amb 16 morfo-tipus diferenciats. En aquest assentament es dugué a terme la pro-
duccid in situ d’alguns d’aquests ornaments, ja que s’hi han recuperat fragments retallats,
preformes, discs sense polir, peces trencades durant la perforacio, reservoris (valves sen-
ceres de diverses espécies i matrius en os i banya), aixi com les eines (trepants de silex,
percussors i polidors) a partir de les quals s’han pogut inferir les diferents fases d’elaboracioé
i técniques emprades, com I'exposicio termica, les decoracions per incisié en 'V, etc. (Oliva
2015). Fou un poblat on es dugueren a terme diverses activitats de produccio i probable-
ment tingué una influencia d’abast supraregional, centre de recepci6 i/o distribucio de certs
productes manufacturats o idees ornamentals (anells i denes penjoll, bracalets de roca),
que no perduren més enlla de neolitic antic epicardial.

D’altres indrets on es localitzen peces inacabades o fragments retallats son
Reclau Viver, la cova de I'Avellaner, la cova d’en Pau lll i la cova dels Ermitons (Bosch 1991;
Pascual 2005). A la cova de les Animes, a I'epicardial, es localitzaren almenys quatre denes
discoidals de Cardium no acabades i una dena anomenada “tipus Animes”, amb quatre
perforacions, una d’elles sense acabar (Ten 1979). També a la fase epicardial es registra
produccié d’ornaments de variscita a la cova de Can Sadurni, com esbossos i peces
inacabades amb eines implicades en el procés de fabricacié (Edo, Antolin, Barrio 2012).

La diversitat ornamental del neolitic antic respon a I'establiment de codis entre
els grups, amb formes d’expressié complexes, que sovint inclouen combinacions ornamentals
de diversa morfologia en un Unic item, o bé formes exclusives (Oliva 2015). En els moments
finals s’observa una certa especialitzacio, evidenciada en una reduccié dels morfotipus, la des-
aparicié de certs ornaments i més presencia dels produits en roca i mineral, com la variscita
o la cal-laita. Malgrat tot, s’observa la continuitat d’algunes formes i processos de fabricacio
de manera impertorbable durant tota la prehistoria recent (Oliva 2012, 2015).

7. Conclusions

Els darrers anys, els estudis relatius a les diferents produccions técniques
han estat objecte d’una creixent especialitzacié on tenen cabuda diferents analitiques, els
resultats de les quals s’articulen dins d’una recerca interdisciplinaria. Malgrat aixo, observem
que molts estudis es fan en el marc de treballs universitaris de postgrau i master, que sovint
no tenen la continuitat que seria desitjable per consolidar aquestes noves linies de recerca.

No obstant aixd, constatem que la major part dels estudis ja contemplen
una perspectiva holistica dels processos productius, que comenca amb la identificacié de
les materies emprades i continua amb la caracteritzacié dels processos seguits en la seva
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transformacié en productes, formulant sovint aproximacions a la seva funcio, ja sigui a partir
d’analisis funcionals o, en menor mesura, dels residus preservats.

Son multiples els estudis que permeten documentar una gran diversitat de
materies primeres explotades, de diversa natura, aixi com d’aquells procediments tecnics
aplicats en la seva transformacié en instruments i utensilis. Al mateix temps, és evident
que hi ha un grau de coneixenga molt elevat dels diferents recursos, les seves materies i
propietats, que s’aprofiten de manera diferent per tal d’obtenir-ne el maxim profit i rendiment
d’acord amb les necessitats que en motivaren I’'explotacio. Tot plegat, motiva una gran
diversitat tecnica i morfoldgica entre els productes obtinguts. Malgrat aquesta diversitat
morfotécnica, perd, moltes d’aquestes produccions convergeixen en una certa especialitza-
ci6 funcional adaptada a tasques concretes que es cobreixen a partir de diverses solucions.

Sovint, algunes d’aquestes produccions tenen poca visibilitat en el registre
arqueologic, tot i que les condicions especials d’alguns jaciments ens permeten documen-
tar-les amb detall. Es el cas de totes aquelles manufactures fetes sobre matéries de natura
perible, en especial sobre fusta i altres fibres vegetals, perd també sobre alguns suports
fragils, com ara les valves de mol-luscs, que també foren emprades com a instruments.
Aquest és un fet que ens hauria de fer reflexionar en el futur sobre les intervencions arque-
ologiques i el tractament de certes restes i mostres.

En els moments finals del neolitic antic es constata una reduccié en aquesta
variabilitat de materies i tecniques, que es traduira en una explotacié més especialitzada
vers 'obtencié de productes concrets que seran objecte d’una distribucié a major distancia.
Aquest context contribuira sens dubte a fomentar les xarxes de distribucid de productes
que es consoliden durant el neolitic mitja a la Mediterrania occidental.
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Resum

The development of the economic activities inherent to the establishment of Neolithic farming activities
entails an increasing technical specialization. This is often visible through the exploitation of specific
resources, the development of suitable techniques for the manufacture of consumption goods as
well as new ways of using and consuming them. We briefly present the main features of the technical
productions carried out by the first Neolithic populations in the northeast of lberia, trying to charac-
terize the technical knowledge spent on all of them and making their signs of specialization clear.

Keywords
Early Neolithic, Northeastern Iberia, Technical production, Technical knowledge, Craft specialization

Sommaire

Le développement des activites économiques inhérent a 'implantation des activités agricoles et d’élevage
au Néolithique entraine une spécialisation technique croissante. Cela se traduit souvent par I'exploitation
de ressources spécifiques, le développement de techniques appropriées pour la fabrication de biens de
consommation, et de nouvelles fagons de les utiliser et de les consommer. Nous présentons brievement
les principales caractéristiques des productions techniques réalisées par les premieres populations néo-
lithiques du nord-est de la péninsule ibérique, en essayant de caractériser les connaissances techniques
dépensées dans chacune d’elles et en mettant en évidence leurs indications de spécialisation.

Mots clés
Neéolithique ancien, Nord-est lberia péninsulaire, production technique, connaissance technique,
spécialisation artisanale
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Throughout the Neolithic, the groundwork was gradually laid for the devel-
opment of craft production (Terradas, Palomo 2017). The new economic reality inherent
to Neolithic farming communities grounded on crop and livestock subsistence entailed a
new relationship with natural resources and their use. Within this context, the productive
tasks multiplied and diversified, which gave rise to a wide variety of tools and utensils with
a broad range of uses. In order to meet this demand, different resources were exploited in
the quest for a vast range of materials, some of them difficult to find and produce, which
were occasionally combined in order to manufacture different consumer goods.

This preferential selection of certain materials led to gradual specialisation in
the exploitation of some resources and the transformation of the materials derived therefrom.
Within this framework, we find increasing technical specialisation which would serve as the
foundation of incipient craft production.

In this study, we shall survey the different technical productions attested in
the early Neolithic in the northeast Iberian Peninsula. Obviously, given the nature of this
article, it is a brief, non-exhaustive presentation targeted merely at highlighting the most
noteworthy features.

1. Pottery vessels

Generally speaking, pottery has been considered a prime product in many
of the studies concerning the Neolithisation of the western Mediterranean. Its abundance
and chronological resolution, associated with the changing decorations and shapes, has
played in favour of this. However, this privileged position is beginning to be overcome as
multidisciplinary study has gained ground with the prospects of reaching a cultural, social
and economic explanation of the remains found. With this new perspective, studies on pot-
tery remains are adapting to a new reality in which the chronological periodisation is based
on absolute datings, thus joining this increasing multidisciplinarity to yield new information
in the overall description of prehistoric societies.

1.1. Pottery as a chronological marker

The origins of studies of Neolithic pottery in Catalonia dates back to the
works by J. Colomines (1925) in Cova Freda and Cova Gran on Montserrat (Collbatd) and
M. Grivé (1931) in Esquerda de les Rogues del Pany (Torrelles de Foix). At this latter site,
Montserrat pottery appeared under one level with Bell-Beaker pottery, which resembled it,
and it was considered to be from within an Eneolithic period just prior to Bell-Beaker culture.
The subsequent studies by L. Bernabd Brea (1956) in Arene Candide (Italy) determined
an older date for the first Neolithic pottery, now called Cardial, and comparisons with what
had been found at other sites, such as the pottery discovered by Dr Vilaseca near Reus
(Vilaseca, Mercadé 1957), helped to propose a cultural horizon for the Neolithisation of the
western Mediterranean.

Radiocarbon dating made a definitive contribution to specifying the timespan
of each period. When the Montserrat Round Table focused on the Neolithic in Catalonia
was held in 1981, there were already 11 radiocarbon datings for Cova del Parco (Alds de
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Balaguer), Cova del Toll (Moia) and Font del Molinot (Pontons), most of them outside the
timeframe of this round table. At that meeting and its subsequent publication, the overall
timeframe was set. New sites with interesting stratigraphies were presented, such as Cova
del Toll and Guixeres de Vilobi (Sant Marti Sarroca), and old collections were reviewed to
determine this new periodisation in Osona, Penedés and the Girona counties. Finally, new
pottery elements were determined that enabled the dates and cultural relations to be posited
more precisely, such as Montbolé and Chassey pottery (VWAA 1981).

The new milestone into the Neolithic research was the Ninth International
Archaeology Colloquium of Puigcerda (VWAA 1991), where new stratigraphies and datings
were shared, such as the ones from Cova del Frare (Matadepera) (Martin, Estévez 1992) and
Plansallosa (Tortella) (Alcalde, Bosch, Buxd 1991), and the First Congress on the Neolithic
on the Iberian Peninsula (1995), where sites like Can Sadurni (Begues), La Draga (Banyoles),
Barranc d’en Fabra (Amposta) and Font del Ros (Berga) were presented (VWAA 1996).

The regional compilations and studies have been particularly significant in the
development of knowledge on the pottery from the Neolithic period. Notable contributions
include the PhD developed by A. Bosch (1991) on the early Nealithic in northeast Catalonia
and subsequent studies (Bosch, Tarrus 2015), as well as the J. Bosch PhD (2005) on the
Neolithisation process in the lower stretch of the Ebro River. These texts present multiple
specialised studies in which pottery, as the ‘guiding fossil’ of the chronology, had to share
the spotlight with the absolute datings. Recently, the combination of a broad chronological
corpus coupled with certain features of the pottery (decorative techniques, motifs, etc.)
has enabled styles and techniques and their geographic variability to be periodised (Oms
2017). Lately, new questions on their appearance and the identification of the specific
technological and decorative features of the first productions have led to new round table
debates (Pardo et al. 2021).

1.2. Pottery as a marker of the Neolithisation process

The idea of the spread of the Neolithic throughout the Mediterranean, which
had been outlined by Bernabdé Brea (1956), was confirmed in the studies by Ammerman
and Cavalli-Sforza (1984), grounded on the gradient of radiocarbon datings from the Middle
East to the West. Within this framework, A. Gallay (1989) published a colonisation model
of how the Neolithic communities may have spread to new territories. With this foundation,
J. Mestres (1992) made a controversial proposal at the time, yet one that is still largely
valid today. The information on pottery was posited as a territorial indicator, based on its
presence, absence or density, which made it possible to define the phases in the Neolithic
colonisation of the territory and their subsequent stabilisation.

1.3. Pottery as a technological process

The first attempts to understand the pottery manufacturing process appeared
in the work of J. Colomines (1925), which examined aspects like the ways of it is decorated
and the tools possibly used. Like many other manufactured productions from the Neolithic,
pottery has come to be studied as the outcome of a process which spans obtaining the
raw materials to the last finishes before it is used as a container.
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Obtaining the raw materials is a source of information which provides us with
data on the resource supply and movements of products and people. However, in the case
of pottery, the analyses of clays conducted tend to show an exploitation of resources near
the site itself, as it became a vessel that was easy to make and did not require very special
raw materials. One of the first studies published on early Neolithic pottery in the zone of La
Garrotxa, Aliaga et al. (1991) documented the presence of nearby sand among the pottery
temper. In subsequent studies spearheaded by X. Clop, the results were quite similar, with
the most important conclusion being the frequent presence of chamotte (remains of pul-
verised pottery added as a temper) in the Cardial productions, while calcite predominates
in the epi-Cardial productions (Clop 2002, 2011, 2012). Some of these results are syn-
thesised based on the data from Cova del Frare and Can Sadurni (Binder et al. 2010) and
complemented by studies of sites like Caserna de Sant Pau del Camp in Barcelona (Molist
et al. 2009; Gémez et al. 2008), Cova de Can Sadurni (Clop, Manen, Convertini 2011), La
Draga and Cova Gran de Collbaté (Clop 2011).

1.4. Pottery as a functional tool

From the earliest studies, pottery has been considered an element with spe-
cific functionalities due to its morphology and size, and it has often been given common
names related to uses today or in the recent past. However, many prehistorians believe that
this relationship is not so clear and have preferred to name these vessels based on their
geometric shape. Yet currently, the possibilities of analysing the residue that may have been
conserved inside them have opened up a new line of research. The advances in this type
of study have recently enabled the remains of lipids, lactics and by-products from ruminant
and non-ruminant animals to be identified in numerous Catalan sites, such as Cova de Can
Sadurni, Guixeres de Vilobi, Cova de la Guineu (Font-Rubi), Cova de Sant Lloreng (Sitges),
Caserna de Sant Pau del Camp and La Draga, among others (Castells 2010; Spiteri 2012;
Breu 2019; Tarifa 2019).

Other aspects associated with functionality, such as use-wear, the thermal
and mechanical capacities of different containers, fragmentation (either accidental or in-
tentional) and amortisation strategies (subsequent uses) have hardly been studied in the
northeast Iberian Peninsula.

The relationship between volume and function has been revealed in countless
studies. The latest contribution to this is the study of the pottery from layer 18 in Cova de
Can Sadurni (Edo et al. 2019), which revealed the presence of two types of pottery vessels
in the grave goods of the persons buried there: storage vessels, with more than 50,000
charred seeds, and small pottery vessels, which contained meat offerings and are inter-
preted as a table service.

Also related to functionality, yet incorporating the taphonomic variable, are
studies of the spatial distribution in which the pottery remains and their fragmentation are
referenced in the structures identified in the archaeological site. These studies are just be-
ginning to appear in many of the sites published recently and are more advanced in Cova
de Can Sadurni (Edo et al. 2019).
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1.5. Pottery style

Incised and impressed ware from the early Neolithic enable analyses which go
beyond mere function. The analysis of the decorations was discussed back in Colomines
(1925), when not only did he undertake an experimental process with shell impressions on
clay plates, but he also described the different variables in the Cardial style (active part of
the shell, inclination and position, geometry of the decorative motif, zonation of the motif
within the piece and gesture, meaning movement and direction). Later, Grivé (1931) took
another step in this analysis at Roques del Pany and proposed five ‘systems’: filling the
entire surface of the vessel, horizontal bands, vertical bands, a combination of horizontal
and vertical bands, meandering forms and arched forms. During the second half of the
twentieth century, the different pottery syntheses and studies were concerned more with
technique and its relationship with the chronology. One exception was J. Mestres (1981),
who posited new interpretative proposals, such as relating deeper and thicker impressions
with biggest vessels.

The studies in this vein have continued over the years. According to the
publication of the PhD by C. Manen (2002), which analysed a series of decorative tech-
nigues and motifs on vessels from numerous sites between Provence and the Ebro River,
the results of an extensive database enabled her to draw up a series of considerations that
went beyond chronological factors, as they enabled geographic, cultural and probably
symbolic particularities to be observed. This study had broad repercussions in local studies
and also prompted an update of the data and a revised chronocultural sequencing (Martin
etal. 2010).

One of the first practical applications of this model was used in the study of
pottery from La Draga (Bosch, Tarrus 2015); subsequently, a similar approach was also used
at Caserna de Sant Pau del Camp, Can Banus and Can Soldevila IV (Santa Perpetua de
Mogoda) (Gémez et al. 2013; Breu 2014), which also sought to establish decorative groups
with a stratigraphic relationship and therefore some decorative synchrony in a specific
geographic area. The PhD by X. Oms (2014) is in the same vein; based on a assemblage
of 32 sites divided between coastal and precoastal areas and the Pre-Pyrenees/Segre
River valley, he proposes the existence of distinct techniques, motifs and matrixes in the
different chronological phases, along with certain regional specificities (Fig. 1). According
to the author, this might indicate a kind of regionalisation starting from the early phases of
the Nealithic.

Another study applied to pottery style is gesture. This is a principle that
comes from crossing different variables, such as the decorative matif, its location, the tool’s
approach, the tool’s position and directionality. Theoretical studies have shown that the
variations in gestural aspects tend to be associated with certain individuals who performed
the same action, which enables us to identify communities of practice (that is, people who
used the same strategies), yet it also enables us to make inferences on laterality and the
learning and transfer processes. This type of study has a brief tradition in Catalonia, but we
can begin to cite some studies on the pottery from Caserna de Sant Pau del Camp (Gémez
et al. 2013) and more recently from Can Sadurni (Edo et al. 2019). Much work is needed
in this field, although there are two inherent problems which hinder any analysis: the broad
variability within decorative technique (the impressions from the same tool on a single vessel
or fragment may differ in the orientation or depth of the impression, etc.) and fragmentation.
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To conclude, we can assert that a significant part of the studies come from
old findings with unclear stratigraphic contexts, or from preventive excavations which do not
always have room for an exhaustive study of the pottery. They are at least a new pathway
that pottery studies are beginning to take beyond merely determining chronological periods,
and these studies are becoming increasingly multidisciplinary. In this sense, we should
assess the recent stratigraphical sequences revealed at sites like Cova de Can Sadurni,
Guixeres de Vilobi and Coves del Fem (Ulldemolins), which enable us to trace the evolution
and sometimes coexistence of pottery styles from the early Neolithic in Catalonia and prove
the need to properly deal with different terms, like pottery style, culture and chronological
period or phase.

&
- BN
=
e Al A2 BT B2 D1 D2
-
o
=
ET E2 F1 g 2 14
< <
,,, A"
1]
x
w c1 c2 D3 D4 D5 D6
o
s
1}
(8}
(/2]
2
-
(ED G1 E3 H1 H2 H3 H4
H5 13 15
Franja simple == Cordo llis Métopa
[ ] Franjalimitada Cord6 impreés Franja ample

Fig. 1. Main decorative motifs identified in the ceramic assemblages from the early Neolithic of Catalonia (Oms
2014).
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2. Stone tools

Unfortunately, we have few overviews of the technical processes associated
with the manufacture of stone tools in the early Neolithic in Catalonia. Most of the publica-
tions report on specific studies focused on a single site. The most integrative study to date
is unquestionably the PhD by A. Palomo (2012) on Neolithic technology in the northeast
Iberian Peninsula. Despite these gaps, we shall attempt to summarise the different technical
processes associated with the production and uses of these tools.

Thanks to the collaborative work conducted over the course of several
decades by different research teams, we have a preliminary exhaustive synthesis on the
availability of siliceous sedimentary rocks in the northeast Iberian Peninsula (Terradas,
Ortega, Boix 2012; Ortega et al. 2016). This synthesis made it possible to document up
to 86 lithotypes of siliceous rocks in Catalan territory with a wide variety of conditions and
properties. However, most of them were never exploited to manufacture knapped stone
tools during prehistory. Nonetheless, we do want to highlight three types of materials
that were the object of major exploitation throughout the early Neolithic and show signs
of increasing specialisation:

— the Castelltallat formation with strata of lacustrine limestones dated from the Rupelian
(Oligocene), which have outcroppings on the Serra Llarga hills (Noguera). Within this
range, prehistoric quarries have been located on the hills of Montvell (Castellé de Farfa-
nya), with several episodes of exploitation throughout the Mesolithic and early Neolithic
(Terradas et al. 2021). The flint from this geological formation was exploited regionally
and transported via the valleys of the Ebro River tributaries (Ortega et al. 2018), as re-
vealed at level Il —horizon of non-Cardial impressed ware— in Abric del Xicot6 in Alds
de Balaguer (Oms et al. 2019), and in phase 8 —4800-4350 cal BC— at Cova del Sardo
in Boi (Mazzucco, Clemente, Gassiot 2018).

— The evaporite flint from continental lacustrine geological formations from the Eocene
(Unitats Pira, Morera de Montsant, Valldeperes, Ulldemolins, etc.) which appear abun-
dantly in the precoastal mountains in southern Catalonia and continue in the precoastal
depression in Penedés (Mediona formation from the Palacocene). They all supplied the
Neolithic communities settled in these territories with raw materials. Examples have been
found in the Cardial and epi-Cardial levels at Coves del Fem (Palomo et al. 2018), the pits
at the Cavet settlement in Cambrils (Fontanals et al. 2008) and phases A (Cardial) and B
(epi-Cardial) at Guixeres de Vilobi settlement (Gibaja et al. 2018).

— The so-called called ‘Montjuic jasper’, which encompasses a series of jasper and chal-
cedony in the form of siliceous concretions with hydrothermal origins that fill fissures in
the sandstone comprising the Miocene sequence on Barcelona’s Montjuic mountain
(Carbonell, Cebria, Sala 1997). This raw material was intensely used during the Meso-
lithic and early Neolithic, especially on the Barcelona plain (Borrell, Molist 2012), where
the presence of different Cardial and epi-Cardial sites has been documented (Caserna
de Sant Pau del Camp, Placa de la Vila de Madrid, Reina Amalia, Nou Conservatori del
Liceu, etc.) (Borrell, Gibaja 2012), as well as on the Garraf massif (layers 18 and 17, Car-
dial; and 15 to 13, epi-Cardial, at Cova de Can Sadurni — Gibaja et al. 2011, levels IV
and IV2, Cardial, at Cova Bonica in Vallirana — Daura et al. 2019; and level 2, Cardial, in
Cova de Sant Lloreng — Borrell et al. 2014), in the Valles Occidental (layers 5d, Cardial;

Cypsela 22 (351-378) 357



XAVIER TERRADAS, ANNA BACH GOMEZ, FERRAN BORRELL, ANGEL BOSCH, IGNACIO CLEMENTE-CONTE,

MIRIAM DE DIEGO, MANEL EDO, JUAN F. GIBAJA, MARIA HERRERO-OTAL, ORIOL LOPEZ-BULTO, XAVIER MANGADO,
ARNAU MINGUELL, NICCOLO MAZZUCCO, MONICA OLIVA POVEDA, F. XAVIER OMS, DAVID ORTEGA, ANTONI PALOMO,
RAQUEL PIQUE, SUSAGNA ROMERO-BRUGUES

and 5¢, 5b and 5a, epi-Cardial, at Cova del Frare; Martin, Biosca, Albareda 1985), in the
Maresme (Can Xammar in Matard: Pou, Marti, Gibaja 2005) and in Pla de I'Estany (La
Draga: Palomo, Camards, Gibaja 2011; Terradas et al. 2012).

In parallel, other siliceous sedimentary rocks were exploited essentially locally
at other sites (Mangado et al. 2012), as well as other lithologies, including quartz—filonian
and hyaline, especially in Pre-Pyrenean settings (Gibaja, Terradas, Palomo 2007). Howe-
ver, this does not preclude the arrival of foreign materials, primarily continental lacustrine
flint, originally from Palaeogene and Neogene formations which have outcroppings in the
Narbonne-Sigean basin in France, especially at the sites located in the eastern counties
like La Draga (Terradas et al. 2012).

The techniques for manufacturing knapped stone tools bear a close re-
lationship with the type of raw materials used. Therefore, we see how the knapping
methods targeted at obtaining flakes are quite prominent in early Neolithic productions
and are essentially done on pebbles of diverse lithologies and fragments of local siliceous
sedimentary rocks, often in conditions that were unsuitable to the development of blade
knapping. This is quite obvious at the occupations in the Pre-Pyrenees, where there is
broad lithological diversity, such as level Ill.4 (Cardial) of Serrat del Pont rockshelter in
Tortella (Terradas, Borrell 2002) and levels | (Cardial) and Il (epi-Cardial) at the settlement
in Plansallosa (Palomo 1998), the settlement in Font del Ros (level N; Mora et al. 2017)
and Cova del Sardo (Mazzucco, Clemente, Gassiot 2018). Some of these flakes were
transformed by means of retouch in morphotypes such as notches, denticulate and
drilling tools.

However, this strategy is not exclusive to these sites, and its prominence is
uneven. At sites further south near the outcroppings of higher-quality siliceous rocks for
knapping, we have also documented the production of flakes, although at a much lower
percentage, sometimes in complementary operating sequences to the blade production and
others as a circumstantial strategy to exploit materials or blanks with unusual morphologies,
or in operations aimed at recycling amortized blanks. In any case, there is a diverse range
of exploitation dynamics, often changing within the same sequence, but always through
direct percussion with rock hammers (Gibaja, Terradas, Palomo 2007; Gibaja et al. 2007;
Palomo 2012). Among them, we find:
unipolar exploitation from a single percussion platform;
alternating exploitation, changing the percussion platform throughout the sequence;
centripetal knapping reminiscent of the exploitations throughout the Palaeolithic;
bipolar percussion on an anvil.

However, the dominant type of production was targeted at obtaining blade
blanks in a variety of formats under different technical parameters. Based on the experi-
mental research and the identification of antler punches in La Draga used as intermediary
elements, it becomes clear that the indirect percussion technique was put into practice
(Palomo, Camarés, Gibaja 2011; Palomo 2012) (Fig. 2). In addition to La Draga, the applica-
tion of this technique is cited in the Cardial and epi-Cardial levels at Cova del Fem (Palomo
et al. 2018) and, to a lesser extent, at Cova de Can Sadurni (Gibaja et al. 2011) and Cova
del Sardo (Mazzucco, Clemente, Gassiot 2018).
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Fig. 2. Experimental knapping process by indirect percussion using deer antler punch (A), boxwood wood punch
(C) and their corresponding productions (B and D).

Alongside this technique we have proof of the use of direct percussion when
knapping prismatic shaped cores through unipolar exploitation, and in the unipolar knapping
of cores on blanks with differing morphologies, with both unipolar and bipolar exploita-
tions on anvils. This technical variability generates a wide variety of blade productions and
produces blades and bladelets, which are seldom over 10 m long, as found, for example
at Guixeres de Vilobi (Gibaja et al. 2018), Cova de Can Sadurni (Gibaja et al. 2011), Can
Xammar (Palomo 2012) and Caserna de Sant Pau del Camp (Borrell, Gibaja 2012). In this
last site, there are some signs that may even indicate bladelet knapping by pressure.

The practice of thermal treatment applied to core preforms to improve their
allowances in blade knapping deserves a mention of its own. This technical procedure is
documented on different types of siliceous rocks since the earliest days of the Neolithic, and
its use seems to be generalized in the early Neolithic epi-Cardial (Terradas, Gibaja 2001;
Borrell, Gibaja 2012; Palomo et al. 2018).

A significant part of these blade products was transformed via retouching
on the edges. A more intense transformation was carried out to manufacture geometric
microliths such as trapezes and, to a lesser extent, lunates and triangles.

Unfortunately, few microscopic analyses have been conducted of the surfaces
and edges of the stone tools to document their use-wear, such as polishing, striations and
microscarring, which could provide information on the activities carried out with these uten-
sils (Borrell, Gibaja 2012; Gibaja, Terradas, Palomo 2007; Gibaja, Ibanez, Gonzéalez 2014;
Mazzucco, Gibaja 2018). In all cases studied, there seems to have been a selection of the
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blade blanks to undertake tasks related to harvest grains and cutting meat and skins. For
the actions targeted at these animal-based materials, longer blade blanks with unretouched
edges were particularly chosen.

In the case of blade blanks used as sickle blades, the distribution of the
polishing provides information on how they were attached to the sickle handle. Some of
the oldest assemblages, such as Guixeres de Vilobi, show that the sickles must have been
made of a series of tiny flakes or blade fragments arranged diagonally, making a denticulate
edge. This type of sickle spread to most of the Iberian Peninsula, but it was replaced by
two new types: one with a single flint blade inserted obliquely into the handle, and with one
or several blades attached parallel to the handle. In some cases, such as La Draga, both
types coexisted (Gibaja, Ibanez, Gonzalez 2014).

In terms of geometric microliths, the direction of striations and fractures show-
ing impact indicates their use as projectile elements in hunting activities. This does not
cancel out the fact that these elements could have been used inserted along the shaft of
a projectile, like barbelures, tips or tranchants (Gibaja, Palomo 2004).

End-scrapers, side-scrapers or flakes with marginal retouches on their edges
show signs associated with scraping wood and hide, while some flakes with notches must
have been used to scrape somewhat harder materials like wood or bone. Finally, many of the
drills show evidence of having been used to perforate hard animal, plant or mineral materials.

Polished stone tools are a topic that sparks a great deal of interest in sub-
sequent timeframes within the long-distance circulation of mineral materials, although they
have scarcely been addressed in relation to the early Neolithic. Even though some possi-
ble manufacturing workshops have been cited (Risch, Martinez 2008), they are open air
assemblages recovered in private collections and lack any sign that could provide data on
their chronology or context. Normally they are tools produced on metamorphic rocks, like
hornfels, which is amply represented along the entire Pre-Pyrenees and its associated river
basins. Along with amphibolite schist, this material was used to manufacture adze blades
inserted into elbow-shaped wooden handles at La Draga (Bosch et al. 2008). Despite the
few studies, we have recognized preforms made by percussion, hammering and polishing,
often taking advantage of natural morphologies, although there is also scarce evidence of
the production of blanks obtained by means of sawing. Only in the case of the Plansallosa
settlement have signs of the manufacture of this type of tool been documented as part of
a structure affiliated with the epi-Cardial phase, with four preforms of polished stone instru-
ments and several tools associated with preparing them (Bosch et al. 1998).

In summary, we see how the lithic assemblages from the early Catalan Neo-
lithic are extraordinarily heterogeneous in terms of the raw materials and techniques used
in their exploitation, such that both variables are closely related. This leads to vast technical
and morphological diversity among the products, especially in those made from blade
blanks, which are the outcome of applying different techniques —direct percussion, usually
unipolar but sometimes bipolar on an anvil; indirect percussion and perhaps pressure — at
times using thermal treatment especially later in the period. The production of blanks on
flakes is quantitatively important and may have been a particularly sought-after strategy,
even though at times it can be circumstantial or the outcome of operations associated with
blade production. Despite this morphotechnical diversity, these products converge in a kind
of functional specialisation adapted to specific tasks.
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3. Tools made of bone materials

The bone industry in the early Neolithic is extensive and varied, and it con-
trasts with what has been documented from the preceding Mesolithic periods. La Draga
is the site that has yielded the most important assemblage of bone tools, which several
studies have described from the technical-morphological and functional standpoints (Leg-
rand 2011; Clemente et al. 2017).

The raw material used is usually bone, but cervid antlers are also used to a
lesser extent. The most representative tools are pointed elements, including awls, projectile
points and needles.

Awls are the most common and are often made from the metapodials and
tibias of ovicaprines, as well as fragments of diaphysis, and they are found in many of the
records in both habitats and burial spaces: La Draga (Legrand 2011), Plansallosa (Rueda
1998), Can Sadurni (Edo, Blasco, Villalba 2011), Toll (Mozota 2020), Cova de la Guineu
(Oms 2014), Cova de I'Avellaner (Bosch, Tarrus 1990) and Cova del Pasteral in Cellera de
Ter (Bosch 1991). The technique used to fragment the blank before its final polishing was
direct percussion or by grooving and/or indirect percussion using a wedge (Legrand 2011).
The functional analysis revealed work with plant fibres (De Diego et al. 2017, 2019; Mozota
2020). Among the pointed tools we may also include antler punches used in flintknapping
activities via indirect percussion (Palomo, Camarés, Gibaja 2011).

The projectile points have a proximal bevelled part that was designed to be
attached to a wooden shaft like an assegai (Piqué et al. 2015). Their length could exceed
120 mm, and they are made of a blank taken from the diaphysis fragments by grooving.
This type of tool is present at La Draga in considerable proportions (Legrand 2011), as well
as at other sites, such as Can Sadurni (Blasco et al. 2005).

In terms of needles, we are aware of three documented at La Draga made
of a diaphysis fragment and perhaps another one from a deer antler fragment, only one of
which has a hole made by bifacial perforation (Legrand 2011). Also at Can Sadurni there
is mention of the presence of needles during the post-Cardial Neolithic O (Edo, Blasco,
Villalba 2011).

The tools that show a sharp distal part like a chisel are usually made from
metapodials using a manufacture technique similar to that of awls, and they have been
documented at sites like Plansallosa (Rueda 1998), La Draga (Legrand 2011), Cova 120 in
Sales de Llierca (Agusti et al. 1987) and Cova de Can Sadurni (Blasco et al. 2005).

Spoons are the most characteristic tool of the Cardial early Neolithic. They
are made of a fragment of diaphysis following the marrow channel, which is later shaped
via scraping (Legrand 2011). We are aware of two examples at La Draga, one at Cova de
la Guineu, two at Cova del Toll, four at Cova del Pany, one at Cova Freda and one at Cova
del Vidre a Roquetes (Oms 2014).

The bone industry also includes other tools, such as spatulas with rounded
fronts, tubes, perforated diaphyses and others, such as retouched bone flakes and un-
transformed blanks that are intensely polished, related to work with plant fibores and wood
(Clemente et al. 2017).
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4. Shell instruments

Almost nothing has been written on the use of shells and other macological
remains as raw materials to manufacture tools in prehistory, so this has become an un-
dervalued type of production. On the one hand, we are aware of ethnographic data from
coastal settings that reveal the use of shells as utensils for a wide variety of tasks (Cuenca,
Gutiérrez, Clemente 2011). On the other, the use of this resource is archaeologically well
documented at numerous coastal sites, especially in the Antilles and Caribbean (Clemente,
Cuenca 2015).

On the Iberian Peninsula, the ornamental use of seashells and sea snail shells
is well known since the Palaeolithic, although it increased considerably during the early
Neolithic. Other alternative uses are documented in both coastal zones (Clemente, Orozco
2012) and valleys in the central Pyrenees located 300 km from the current coastline (Cle-
mente et al. 2019). In Catalan early Neolithic contexts, we also find seashells from different
species used as tools to work on a wide variety of materials. However, we shall focus on
the recurring use of mussel shells (Mytilus galloprovincialis) as an instrument at sites like La
Draga and Serra del mas Bonet (Vilafant), although the latter during more recent periods
within the Neolithic which fall outside the timeframe of this article (Clemente, Cuenca 2011;
Clemente et al. 2014).

We should note that the current coastline is located around 35 km from La
Draga, so shell supplies go beyond the strictly local environment. The macro- and micro-
scopic analysis of the edges of the shells recovered show that they were used as tools to
process different materials. Specifically, we have found the use of three mollusc species:
Callista chione to work on hides through transversal scraping activities; Donax sp. to pro-
cess green wood; and especially Mytilus galloprovincialis to open and stretch plant fibres.
In contrast, at Serra del mas Bonet, which is closer to the coast, there is only evidence of
the use of mussel shells (Mytilus galloprovincialis).

5. Wood and other plant fibre productions

5.1. Architectural elements and wooden tools

Different factors make wood one of the raw materials used the most by past
societies. It is a raw material that is available in many environments; it is easy to obtain and
to work with; it is relatively long-lasting; and finally, its different physical-chemical qualities
make it appropriate for covering a wide range of prehistoric societies’ needs. Among the
latter, the most common ones are its use as fuel, in constructions and to make tools or
parts of tools.

Unfortunately, it is also a material that deteriorates and is only preserved under
extraordinary circumstances. The most common form in which wood is preserved within
the field of archaeology is carbonisation, but due to the very nature of charred wood and
its high degree of fracturing, productions made of carbonised wood can only seldom be
identified. Specifically, during the early Neolithic in the northeast Iberian Peninsula, occa-
sional productions made of charred wood can be found in the sites of Ca I'Estrada (Cano-
velles, Lépez, unpublished) and dried wood in Coves del Fem. The site that has yielded the
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most information in this sense is La Draga, with an extensive production of both structural
elements and wooden tools thanks to their exceptional conservation in a water-logged
anaerobic environment. Until now, the outstanding state of preservation of this organic
wood has enabled 1,764 architectural elements (1,270 pillars and 494 horizontal woods)
and more than 177 tools or tool parts to be documented.

At this site, raw materials were obtained in a planned, organised fashion
(Lopez, Pigué 2018), based on a selection grounded upon both specific taxa and pre-
cise anatomic elements (shape and size of the trunks or branches obtained). In the case
of architectural productions, primarily oak (deciduous Quercus sp.) located near the
settlement was used. Mostly straight trunks were chosen, but so were curved ones or
branches when needed. The technological process of the archaeological elements re-
volves around two kinds of work: segmenting the trunks with wedges and hammers and
rough-hewing the ends with adzes made of polished stone blades (Lépez 2015; Palomo
2012). To prepare the pillars, the ends of the trunks were shaped but seldom segmented.
In contrast, in addition to the rough-hewing of the ends, the section in more than half
the horizontal architectural elements that formed part of platforms, walls and roofs was
modified (L6pez 2015).

Among the 177 tools, more than 20 different types have been identified which
were used for woodworking, agricultural tasks, household or hunting (Bosch, Chinchilla,
Tarriis 2006). In this case, the choice of raw materials was more diversified than in the archi-
tectural productions, and 17 different species were used, taking advantage of the physical
properties of each wood. Producing tools is more complex than producing architectural
elements, even though the ways the former were made are quite diverse, from implements
made quite expeditiously only on one of their ends (e.g., a branch with a pointed tip) to tools
that require the application of different types of work that affected the entire surface (e.g., a
bow). The different kinds of work we can find during the production process are: segmenting
the trunk, rough-hewing with an adze, removing the bark, polishing and finishing the wood,
and thermally treating the ends (Lépez, Palomo, Clemente 2020; Pigué et al. 2015) which
could be partial and incomplete information on wood technology. The Neolithic site of La
Draga (Banyoles, Spain). The tools used to produce wooden tools were hammers, adzes
and knapped stone industry (Palomo et al. 2013).

5.2. Plant-based productions of rope and baskets

Given their perishable nature, there is very little direct evidence of objects
made of plant fibres in the archaeological record, and they can often only be studied
indirectly. However, the finds made of rope and basketry at La Draga and Coves del Fem
are extremely important in analysing the manufacturing technigues and use of objects
made with plant fibres, as well as determining the raw materials used and how they were
handled.

An exceptional assemblage of 70 remains of roping was found at La Draga
settlement, including string, rope and fibres (Fig. 3), although some of them may come from
the same piece. A rolled-up vine of old man’s beard (Clematis vitalba) with no signs of work
was also found (Bosch, Chinchilla, Tarrus 2006; Piqué et al. 2018).
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Fig. 3. Fragments of stitched spiral basketry (above) and ropes (below) from La Draga site (Banyoles, Girona).

The sum of strings and ropes shows painstaking handling, which entailed
extracting and handling the fibres. The technical and morphological analyses have enabled
us to determine the plaiting and twisting techniques, both the S-twist to the left and the
Z-twist to the right, the latter predominant. Of the whole, what stand out are five individual-
ised ropes, along with a roll of twisted rope knotted onto itself. Generally speaking, they are
thin ropes measuring between 4 and 11 mm thick, except the plaited rope, which is more
than 16 mm thick. However, they are extremely sturdy given the rigidity of their twisting, and
they must have been used for a variety of purposes. This evidence is complemented by
finds of different tools that show traces of being used on plant fibres and different objects
with perforations that may have been used for plaiting and twisting. In this sense, the ropes
may have been used to hang objects and tools, as ornamentation, for transport with animal
traction or, for example, as an architectural element to secure or attach parts of dwelling
structures. We should also mention that they could be used for hunting as bow strings
(Piqué et al. 2015). The fact that the roll of twisted rope may be almost two metres long and
was rolled up, along with the presence of a knot on one end, suggest that the rope was
finished and stored to be used. Based on the anatomical plant characteristics observed,
the roll of rope was made with the phloem fibres of a nettle plant, used ethnographically
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as material to craft bow strings. The other raw material used is the bast fibres of the linden
tree extracted from the inner bark and later twisted to yield rope.

We have been able to retrieve an assemblage of basketry remains in a good
state of conservation albeit highly fragmented, at both Coves del Fem and La Draga.
The technique used was the stitched spiral, which is characterised by the existence of a
passive horizontal element (the spiral) which forms the base of the basket that is attached
via an active vertical element (the stitches). The shape, the spacing and the material of the
spiral vary according to the basket’s intended use, just as the type of stitching changes
according to whether it is interlacing, not interlacing or crossing and the type of material
used.

At La Draga, of the 34 fragments of basketry retrieved, the existence
of 8 individual baskets has been established (Romero, Piqué, Herrero 2021). In all of
them, bunches of fibres were used in spiral formation, along with a few branches to
make them more sturdy. With regard to the stitches, up to five different forms have
been distinguished, with simple crossed or simple double V-shaped stitches being the
most common. Because the stitching is the element that gives the piece its tautness,
it is possible to detect the existence of different uses when documenting variations
and combinations in the stitching. On the one hand, the pieces with a smaller diameter
all use simple interlaced stitches, which allow baskets with less compressed stitching
and an elastic and lighter structure to be made. This type of stitching is related to more
movable functions, such as transporting objects or farm work. On the other hand, the
pieces with a larger diameter are crafted with simple stitches that are not interlaced,
which allows for tight stitching that yield heft and solidity. These kinds of stitching yield
baskets with large diameters designed to be immobile, perhaps used to store food. It
has been determined that the fibres in the bundles in all of them come from monocot-
yledons, specifically to three gramineous species as well as other species considered
aquatic, like cattails and Cyperaceae. In contrast, the fibres of the stitching correspond
to some of the herbaceous species mentioned or, in certain specific baskets, to linden
bark fibres (Herrero, Romero, Piqué 2021).

In the epi-Cardial levels at Coves del Fem, up to 12 basket fragments have
been documented using bundles of spiral-twisted fibres and simple stitching with the inter-
lacing and crossed variations. As a whole, the raw materials used are monocotyledon fibres,
probably leaves from Cyperaceae, for both the stitching and the spiral. The fragments were
likely part of a single piece used to cover a storage structure like a lining, similar to other
known examples in the Mediterranean Neolithic and in the Bronze Age.

Different uses according to the technique used, combinations of stitching to
reinforce or decorate them, a certain homogeneity in the manufacture of the characteristic
parts of the baskets and differences in the choice of raw materials depending on the part
of the basket suggests that there was extensive knowledge of the local resources as well
as their technical applications.
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6. Personal ornamentation

The early Neolithic is a time of visible changes in the symbolic and aesthetic
world, with proof of a wide array of personal ornaments crafted of different materials. To
date, the synthesis written by M. Oliva (2015) is the most comprehensive on the theme in
this zone, as it integrates a technomorphological and a typological approach.

6.1. Ornamental elements made with seashells and sea snail shells

The use of marine resources to produce ornaments is found constantly
throughout the Neolithic, and different species were used to create pendants and beads
and to make necklaces, wristlets and anklets. The most common ornaments are whole
Glycymeris sp., Acanthocardia tuberculata and Cerastoderma glaucum shells perforated on
its apical portion to be used as pendants. They are documented at many sites, including
Cova de les Grioteres (Vilanova de Sau), Cova del Toll, Cova de I'Avellaner (Planes d’Hos-
toles) and La Draga, as well as in the silos of Can Filua and Can Soldevila (Santa Perpétua
de Mogoda) and Pla de la Bruguera (Castellar del Valles).

Elongated pendants made with fragments of Glycymeris sp. appear in the
epi-Cardial early Neolithic in cave sites along the precoastal depressions, such as Cova de
les Animes (Matadepera) and Esquerda de les Roques del Pany.

Circular or discoidal beads made of fragments from the Cardium genus are
present throughout all of prehistory, and quite a few examples from the Cardial early Neo-
lithic have been documented in the workshop located at La Draga settlement and in caves
like Cova d’en Pau and Reclau Viver (Serinya), Cova de Mariver (Esponella) and Cova de
I'’Avellana (Calonge). In the epi-Cardial early Neolithic, examples appear in cavities in Valles,
such as Cova de les Animes and Cova del Frare, perhaps with serial productions.

The pendant bead type is comprised of rhomboidal, oval and subtriangular
elements. Some have a crosswise depressed flat area with an orifice in the centre, while
others called ‘tears’ have no flattened area but do have a thickened basal zone. They are
made of Spondylus gaederopus, Glycymeris sp. and Cardium sp. shells, and they are very
characteristic of La Draga (Fig. 4), even though they are also found at Mollet |, Reclau Viver,
Cova de I'Or (Santa Creu d’Olorda) and Cova de les Animes. In epi-Cardial periods, they
are found in Cova del Pasteral, Cova dels Ermitons (Sales de Llierca) and Cova d’en Pau.

In terms of sea snails, they were used as pendant beads and they may or may
not conserve the spiral, which was rubbed down through abrasion, a technique practised
since the Upper Palaeolithic (Taborin 1993). The species Columbella rustica, Nassarius
mutabilis, Cerithium, Turritella, Conus sp. and Hinia incrassata were used. The main as-
semblages and examples have been found at La Draga, Cova d’en Pau, Esquerda de les
Roques del Pany, Cova del Toll and Cova del Frare, among others.

The scaphopod Dentalium vulgare (antalis) is transformed into a bead by in-
tentional and natural fracturing of its ends. Some examples have been documented at the
Reclau caves in Serinya, La Draga and Cova de la Masia (Torrelles de Foix), with continuity
throughout all of recent prehistory.

One of the ornaments exclusively from the early Neolithic are disc rings made
of Spondylus gaederopus and Glycymeris glycymeris shells, although they can also be
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made of bone or limestone. Their diameter is larger than a ring, and they have a central
ring-shaped orifice which allows them to be hung like a pendant; they also have smooth
surfaces decorated with incisions or V-shaped grooves. They are very characteristic of La
Draga site but have also been documented at sites like a silo in Can Roqueta Il (Sabadell)
(Oliva 2015) and Cova Bonica (Baldellou 1974).

Fig. 4. Different stages of manufacture of pendant bead type from items recovered at La Draga site (Banyoles,
Girona).

In the Cardial Neolithic, beads started to be made of red coral (Corallium
rubrum), with an example from Cova Bonica, usually spherical-globular in shape (Daura et
al. 2019). In epi-Cardial levels at Cova de les Animes, a globular T-shaped pendant bead
was found, called thus because of the shape attained by the interconnected orifices made
concentrically by drilling.

6.2. Ornaments manufactured from bone materials

The use of animal hard materials is found especially in bone rings, which
made of the tibias and femurs of ovicaprines or ungulate horns, although there are also
rings made of shells and marble. The forms are varied (circular or rectangular, of differing
thicknesses), with surfaces that are smooth or decorated with incisions or protuberances
(small pellet-shaped ones). What stands out is a decorated ring with a square cross-section
in Cova del Vidre (Bosch 2005), in addition to diverse morphotypes at La Draga. Fragments
and examples have been documented in Cova del Frare, Balma de I'Espluga (Sant Quirze
Safaja), Cova de la Guineu and Cova Bonica. In terms of bone beads, some olive-shaped
pieces have been found in La Draga settlement, along with a circular one in Plansallosa
(Buch 1998).
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In the Cardial Neolithic, hog molars also appear with perforations to be worn
as pendants or secured or suspended as pectorals. They are documented at sites like La
Draga, Cova d’en Pau, Esquerda de les Roques del Pany and Cova de la Guineu. They
lasted throughout the epi-Cardial in Serra del Mas Bonet and Cova de I'Avellaner and
particularly proliferated in the middle Neolithic. Likewise, the perforated canine of a brown
bear was also found in Plansallosa (Buch 1998).

Beads made from fish vertebrae have also been documented in the epi-Car-
dial level at Cova de Can Sadurni (Blasco et al. 2005).

6.3. Ornaments made of mineral materials

A last set of ornaments are those crafted of rocks and minerals. Circular
beads made of limestone, calcite and marble have been found at La Draga and Cova dels
Ermitons, as well as several elongated pendants at the same sites and at Cova de I’Avel-
laner. Examples of pendant beads made of (undetermined) rock are recorded at Cova del
Pasteral, Cova dels Ermitons and Cova d’en Pau.

Circular talc (often called soapstone) beads appear in the epi-Cardial in the
necropolis of Pla d’Empuries | (Amposta). This is also when antigorite, a green silicate, was
used in beads at Encantades de Martis (Esponella) and, in fact, it is also when callais/var-
iscite beads were found in Cova de Can Sadurni, Cova lll at Serra de les Quimeres (Pradell)
and Cova dels Lladres (Vacarisses), among other sites. Ornaments from the epi-Cardial
early Neolithic already reveal a preferential use of certain materials for their colours (coral
red, minerals with green, black and white tones).

Finally, the ornaments made of rock that stand out for the size and material
are bracelets, retrieved in half cross-sections (circular, tapered, rectangular) with differing
thicknesses and widths. They are made of black, white and grey marble with veins, and of
schist and limestone. They have been found at La Draga, Reclau Viver, Cova del Vidre and
Valldany (Oliana). White marble bracelets from the epi-Cardial have been found at Pujolet
de Moja.

6.4. Other materials

One particular case is the assemblage of cherry pits (Prunus avium) retrieved
at La Draga, with two perforations via abrasion so they could be used as beads (Oliva
2011). Without a doubt, this find reveals a kind of ornamentation which may have been
common among Neolithic communities, but we are only able to document them in excep-
tional settings.

6.5. Manufacturing techniques

To date, La Draga site has the widest ornamental diversity, with 16 different
morphotypes. At this settlement, some of these ornaments were produced in situ, with
findings of knapped or preformed fragments, unpolished discs, pieces that broke during
perforation, reservoirs (whole shells of different species and matrixes in bone and antler),
as well as tools (flint drills, hammers and polishing tools), based on which we have been
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able to infer the different phases in crafting them and the techniques used, such as heat
exposure, V-shaped incised decorations, etc. (Oliva 2015). This was a settlement where a
variety of production activities were carried out, and it probably had a supraregional influence
or was a centre for the reception and/or distribution of certain manufactured products or
ornamental ideas (rings and pendant beads, rock bracelets), which did not last beyond the
epi-Cardial early Neolithic.

Unfinished pieces or knapped fragments have also been found at others sites,
like Reclau Viver, Cova de I'Avellaner, Cova d’en Pau lll and Cova dels Ermitons (Bosch
1991; Pascual 2005). At Cova de les Animes, at least four unfinished discoidal beads of
Cardium and a finished ‘Animes-type’ bead with four perforations, one of them unfinished,
were found from the epi-Cardial (Ten 1979). Also from the epi-Cardial phase, there are re-
cords of the production of variscite ornaments in Cova de Can Sadurni, such as sketches
and unfinished pieces with the tools involved in the manufacturing process (Edo, Antolin,
Barrio 2012).

The diversity of ornamentation in the early Neolithic reflects the establishment
of codes among groups, with complex forms of expression that often include ornamental
combinations with diverse morphologies in a single item or exclusive shapes (Oliva 2015).
Towards the end, we find some specialisation, also revealed by a reduction in the mor-
photypes, the disappearance of certain ornaments and a greater presence of those made
of rock and mineral, such as variscite and callais. Despite everything, we also find the
continuation of shapes and manufacturing processes undisturbed throughout all of recent
prehistory (Oliva 2012, 2015).

7. Conclusions

In recent years, studies on the different technical productions have been the
subject of increasing specialisation with the use of different analytical techniques whose
results are articulated within interdisciplinary research. Nonetheless, we find that many
studies are conducted as part of university post-graduate and master’s research, which
often fail to carry on as they should in order to consolidate these new lines of research.

Despite this, we find that most of the studies now take a holistic perspective
of the production processes, which begins with identifying the materials used and con-
tinues with describing the processes followed by their transformation into products, often
formulating approaches to their function based either on functional (use-wear) analyses or,
to a lesser extent, the residue preserved.

There are many studies which document the fact that a wide variety of raw
materials of different kinds were exploited, as well as the technical procedures applied
to transform them into tools and utensils. At the same time, there is a very high degree
of knowledge of the different resources, their materials and properties which were used
differently to get the most profit from them in accordance with the needs that led to their
exploitation. In short, this led to a vast technical and morphological diversity among the
products yielded. Yet despite this morphotechnical diversity, many of these productions
converge in a certain functional specialisation adapted to specific tasks which were covered
with a variety of solutions.
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Some of these solutions often have little visibility in the archaeological record,
even though the special conditions at some sites enable us to document them in detail.
This includes all the manufactured goods made of perishable materials, especially wood
and other plant fibres, but especially some fragile supports, like mollusc shells, which were
also used as tools. This should lead us to a future reflection on the archaeological fieldwork
seasons and the way certain remains and samples are treated.

In the late early Neolithic, we find a decline in this variability of materials and
techniques, which translated into more specialised exploitation in order to yield specific
products that were the subject of longer-distance distribution. This context unquestionably
contributed to fostering the product distribution networks that were consolidated during
the middle Neolithic in the western Mediterranean.
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