N.2 1 // dezembro 2014 // www.cph.ipt.pt

&
=N
‘ Antrope

Metodologias de Trabalho
Arqueologico.

Campo, Laboratorio,
Divulgacdo



o
:El\ntr‘ope

www.cph.ipt.pt

N. 1 // Dezembro 2014 // Instituto Politécnico de Tomar

PROPRIETARIO
Centro de Pré-Histdria, Instituto Politécnico de Tomar
Edificio M - Campus da Quinta do Contador, Estrada da Serra, 2300-313 Tomar
NIPC 503 767 549

DIRETORA
Ana Cruz, Centro de Pré-Histéria

SUB-DIRETORA
Ana Graca, Centro de Pré-Histéria

DESIGN GRAFICO
Gabinete de Comunicacao e Imagem
Instituto Politécnico de Tomar

GABINETE DE TRADUCAO
Fatima Paiva
Instituto Politécnico de Tomar

PERIODICIDADE ISSN
Anual 2183-1386
EDICAO

PR ANOTADA NA ERC
Centro de Pré-Histdria

SEDE DE REDACCAO
Centro de Pré-Histdria

Os textos sdo da responsabilidade dos autores.



CONSELHO DE REDACCAO
Professora Doutora Primitiva Bueno Ramirez, Universidad de Alcalad de Henares
Professor Doutor Rodrigo Balbin Behrmann, Universidad de Alcala de Henares

Doutor Enrique Cerrillo Cuenca, Instituto de Arqueologia de Mérida — CSIC —
Governo de Extremadura

D. Antdnio Gonzalez Cordero, IES Zurbaran de Navalmoral de la Mata (Caceres)

COMITE DE LEITURA / CONSELHO CIENTiFICO-CONSULTIVO
Designer Alda Rosa

Professor Doutor Armando Redentor
(Centro de Estudos de Arqueologia, Artes e Ciéncias do Patrimdnio)

Professor Doutor André Luis Ramos Soares (Universidade de S3o Paulo, USP, Brasil)
Professor Doutor Cristian Schuster (Universidade ,Valahia”, Targoviste, Roménia)
Doutor Davide Delfino (Museu Ibérico de Arqueologia e Arte, Abrantes)

Dr. Fernando Coimbra
(Investigador Integrado do Centro de Geociéncias da Universidade de Coimbra)

Doutor George Nash
(visiting fellow Department of Archaeology and Anthropology, University of Bristol)

Professora Doutora Mila Simdes de Abreu (Universidade de Tras-os-Montes e Alto Douro)
Professora Doutora Leonor Rocha (Universidade de Evora)
Professora Doutora Madalena Larcher (Instituto Politécnico de Tomar)
Professora Doutora Maria de Jesus Sanches (Universidade do Porto)

Professora Doutora Maria de la Salete da Ponte
(Investigadora “Ocupagdo Romana em Portugal”)

Professora Doutora Marta Gonzélez Herrero (Universidade de Oviedo)
Professor Doutor Nuno Bicho (Universidade do Algarve)
Professor Doutor Ricardo Trides (Instituto Politécnico de Tomar)
Professora Doutora Palmira Saladié Balleste (Universidade Rovira i Virgili)

Doutora Sara Cura (Museu de Magao)



Indice

EDITORIAL oottt 4

A COLECAO ARQUEOLOGICA DO IICT NO NOVO MILENIO .........ccccccoerrernrrnes 6
Ana Godinho Coelho, Inés Pinto e Maria da Conceigao Casanova

A COLECAO ANTROPOLOGICA DA RESERVA TECNICA DO LABIFOR E LACOR,
DEPARTAMENTO DE ARQUEOLOGIA DA UFPE, PERMAMBUCO, BRASIL:
PROJETO DE ESTUDO SOBRE CONSERVACAO, RESTAURO E CURADORIA ........ 23

Sergio Francisco Serafim Monteiro da Silva e Neuvania Curty Ghetti

LEYENDO GRANDES PIEDRAS DE MEGALITOS .o 61
P. Bueno Ramirez, R. de Balbin Behrmann e R. Barroso Bermejo

ROCK ART FROM EVROS REGION IN NORTHERN GREECE ..., 105
Georgios lliadis e Elissavet Dotsika

BRONZE RECYCLING DURING THE BRONZE AGE: SOME CONSIDERATION
ABOUT TWO METALLURGICAL REGIONS ... 120

Davide Delfino

DA EPIGRAFIA COMO CIENCIA oo 144
José d’Encarnacao

A PRESENGCA DE CERAMICA TARDIA GAULESA NA VILLA DE FRIELAS
(LOURES) ... 171

Ana Raquel Mendes da Silva

BREVES APONTAMENTOS SOBRE O ESTUDO DE INDUSTRIAS LITICAS:
TECNOLOGIA E CONCEITO DE CADEIA OPERATORIA ... ... 199

Sara Cura

THEORY AND METHODS OF THE USE-WEAR ANALYSIS OF LITHIC TOOLS
AND THE EXAMPLE OF THE ARROWHEADS FROM THE MORGADO SUPE-
RIOR CAVE (TOMAR, PT)

G.L.F. Berruti e S. Daffara

LONG BONES DYNAMIC FRACTURATION: A COMPARISON OF Bos taurus
IMPACT FLAKES MADE WITH MODIFIED AND UNMODIFIED
HAMMERSTONES. ..o . 242

Nelson J. Almeida e Palmira Saladié Balleste

SEDIMENTOS — DA ARQUEOLOGIA A GEOQUIMICA
Ana 1sabel ROAIGUES ... 253

O DESIGN GRAFICO AO SERVICO DO ENTENDIMENTO DO PROJECTO
ARQUEOLOGICO oo . 281

Maria Jodo Bom Mendes dos Santos



EDITORIAL



Editorial

Pretendiamos, quando langdmos o desafio de trabalhar esta tematica “Meto-
dologias de Trabalho Arqueoldgico. Campo, Laboratdrio, Divulgagdo®, tdo banal e
‘estafada’ (porque, afinal, possuimos um conhecimento profundo das abordagens
metodoldgicas ... pois ndo é o que todos nds fazemos, no exercicio da nossa profis-
sdo, todo o santo dia?) conseguir o maior numero possivel de contribuigcGes, que
nos presenteassem com novas abordagens metodoldgicas, desenvolvidas perante
novas problematicas e novas duvidas que se nos colocam quotidianamente.

O acolhimento a esta proposta, por parte de quem quis compartilhar con-
Nosco as suas experiéncias, quer de campo, quer de gabinete, quer de laboratério,
quer ainda quando pretendemos divulgar os resultados da nossa investigacao, nao
podia ter sido melhor. Apresentamos nas proximas paginas, um leque muito variado
de contributos que nos irdo enriquecer considerando que sou partidaria da velha
maxima de Lenine “... aprender, aprender, aprender sempre ...”

Iniciamos o volume com a abordagem a inventariacao georreferenciada de
achados arqueoldgicos, referentes a colecges de artefactos angolanos, a guarda
do Instituto de Investigacdo Cientifica Tropical e ainda de preservacdo, conservacao
e inventariacdo de ecofactos (0ssos humanos, macro e micro-vestigios de flora e
fauna) com origem em sitios do Nordeste do Brasil. A producdo artistica humana
é representada pela Arte Megalitica na Peninsula Ibérica e, pelo recurso a analises
petrolégicas, com o objectivo de melhor contextualizar a Arte Rupestre na Grécia.
As trocas a longa distancia que ocorreram na Idade do Bronze proporcionaram o
mote para a discussdo sobre a reciclagem de artefactos metdlicos. Também o uni-
verso Romano aqui esta representado, através da Epigrafia e de um ensaio sobre
influéncias exdgenas patentes em recipientes ceramicos, num sitio arqueoldgico
localizado em Loures. Dos factos arqueoldgicos tout court, passamos a analise dos
mesmOos com recurso a experimentagdo e as analises laboratoriais, iniciamos esta
viagem com achados cuja robustez os fez subsistir milhares anos, dando-nos a
garantia que subsistirdo outros tantos, num futuro longinquo. Naturalmente, refe-
rimo-nos a matérias-primas de eleicdo das comunidades humanas na Pré-Histéria
Antiga e na Pré-Histdria Recente, os quartzos, os quartzitos, os silexes, etc. que sdo
abordados no ambito do conceito de “cadeia operatéria”; a analise traceoldgica
de industria lamelar e de pontas de seta, para uma consolidacdo do conhecimento
relativo a sua utilizacdo; o estudo métrico-experimental do tipo de fragmentacao
nos 0ssos longos de vaca e, as conclusdes possiveis a serem dai retiradas, relativa-
mente ao significado que este tipo de matéria-prima teve ao longo da Pré-Histéria
e, as conclusdes paleoambientais que a quimica analitica providencia, a partir da
recolha em campo e do tratamento laboratorial dos sedimentos. Fechamos este
numero, com o valioso contributo do design grafico, em ordem a tornar apelativas,
as Histdrias que a Arqueologia quer contar ao grande publico.

Tomar, 18 de Dezembro de 2014
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RESUMO

Este artigo ilustra a forma como foram valorizadas as cole¢des arqueoldgicas a
guarda do IICT, ao longo dos ultimos anos, nomeadamente a cole¢do de Angola.
Impde-se, agora, outras formas de valorizagdo deste patrimdnio, estreitamente
ligadas a georreferenciacdo.

Palavras-chave: Angola, Arqueologia, georreferenciagao

Os primdrdios do Instituto de Investigacdo Cientifica Tropical (IICT) remon-
tam a 1883, com a criacao da Comissdo de Cartograhpia e de uma Comissao de
Estudos de Antropobiologia: uma comissdo encarregada de elaborar e publicar
uma colecgdo de cartas das possessées ultramarinas de Portugal (11CT, 1983: 371).
Estes organismos originaram, por sua vez, em 1936, a Junta das Missdes Geografi-
cas e de Investigacdes do Ultramar. Se até ai eram missGes compostas por equipas
multidisciplinares para “reconhecimento geogrdfico das colénias (...) acompanhado
do seu reconhecimento cientifico (...)” (1ICT, 1983: 371), que davam uma visdo geral
do territdrio, a partir daqui sentiu-se a necessidade de criar equipas especializadas
e tematicas, dando-se inicio as missdes cientificas tropicais, entre as quais se des-
tacam as missdes: antropoldgicas, de arqueologia, de botanica, de cartografia, de
estudos florestais, de estudos agronédmicos do Ultramar, geodésicas, geoldgicas,
hidrograficas, de pedologia e zoolégicas.

Em 1983, depois de sucessivas reestruturacdes aquele organismo deu ori-
gem a atual designacdo do IICT, com “(...) personalidade juridica, autonomia admi-
nistrativa, financeira e patrimonial, e autonomia cientifica e técnica, sem prejuizo,
naturalmente, das orientagdes gerais que lhe sejam estabelecidas (...)” (Decreto-Lei
n.2 532/79, de 31 de dezembro). Esta autonomia conferiu-lhe “(...) a natureza de
um verdadeiro instituto publico(...) (Decreto-Lei 105/82, de 18 de abril).

Apesar de todas as mudancas nacionais e internacionais, os investigadores
do instituto continuam a estabelecer parcerias, programas de cooperagdo e de
assisténcia cientifica e técnica nestes paises tropicais, recuperando e valorizando
o seu patrimoénio cientifico, histérico e cultural.
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Atendendo ao saber acumulado ao longo de mais um século, por parte dos
investigadores do IICT, os seus estudos sdo muito relevantes para o desenvolvimento
das regides tropicais, mediante a identificacdo de problemas especificos de cada
uma dessas regioes.

Posto isto, o IICT é detentor de um vasto patrimdnio cientifico, associado
aquelas missdes, bem como espdlio associado ao quotidiano dos investigadores,
como equipamento cientifico, fotografia ou filmes produzidos em campo (Albino
e Costa, 2010: 9-12).

Ao longo dos ultimos anos, as colegGes histdricas e cientificas do [ICT tém sido
alvo de um tratamento sistematico, que atende a diversidade e especificidade de
cada uma, com os principais objetivos de as conservar para as gera¢des futuras, e de
as tornar acessiveis a comunidade cientifica e ao publico em geral. Neste contexto,
o lICT tem vindo a promover projetos técnico-cientificos, tais como o “Programa
Interministerial de Tratamento e Divulgagdo do Patriménio do IICT” (PI) e o projeto
“Arquivo Cientifico Tropical” (ACT), integrados na chamada ”Iniciativa Portuguesa”,
um compromisso assumido por Portugal, através da Declara¢do do Rio de Janeiro
(2003), durante a cimeira de Ministros da Ciéncia e Tecnologia da Comunidade dos
Paises de Lingua Portuguesa (CPLP), de partilha e disponibilizacdo, por via digital, do
patrimdnio cientifico nacional com origem nos paises da CPLP. Em 2011, foi lancado
o programa Promocgao do Saber Tropical, que deu continuidade ao tratamento das
varias colegdes e inicio a vertente de georreferenciagao das colegdes arqueoldgicas
(Casanova e Matos, 2013: 2-3).

O presente artigo visa, entdo, explorar a colecdo de arqueologia. Ela é com-
posta por espolio proveniente de Angola (Missdao Antropobioldgica de Angola—de
1948 a 1955), da Guiné (Missdo Antropoldgica e Etnoldgica da Guiné — de 1946 a
1947), de Mogambique (Missdao Antropoldgica de Mogambique —de 1936 a 1956) e
de Timor (Missdo Antropoldgica de Timor — de 1953 a 1963) recolhido, sobretudo,
no ambito das missGes cientificas levadas a cabo ao longo do século XX (vd. Tabela
1). Trata-se de material de natureza diversa, embora maioritariamente litico, mas
também cerdmico e osteoldgico, no caso da cole¢do de Timor. Esta ultima é, ainda,
constituida, por material etno-arqueoldgico recolhido em contexto funerario.

Angola Guine Megambique Timor
N.? de artefactos 170174 1951 9613 1.895
N.? de estagbes K3 1 96 20

Tabela 1. Totalidade do espdlio arqueoldgico do IICT distribuido por paises. Fonte: Autoras

A colecdo de Angola, como facilmente se pode constatar na Tabela 1 e aten-
dendo a sua diversidade material e contextual é a mais ilustrativa do conjunto e,
por isso a selecionada para aqui se dar a conhecer.
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1. A colecdo arqueoldgica de Angola

Entre 1948 e 1955 decorreram as Missdes de Antropobiologia de Angola
(M.A.A.) chefiadas pelo Professor Anténio de Almeida, primeiro diretor do Centro
de Etnologia do Ultramar, criado em 1954.

Apesar de estas missdes terem com principal objetivo o conhecimento das
carateristicas antropométricas do Homem africano, o certo é que, paralelamente,
para além de varias recolhas de cariz antropoldgico, permitiram a identificacdo e
localizacdo de grande parte das estacdes arqueoldgicas de Angola.

Assim, e atendendo ao grande nimero de artefactos liticos recolhidos durante
estas missGes sentiu-se a necessidade de se criar uma se¢do de Pré-Histdria; neces-
sidade essa alargada pela quantidade de espdlio proveniente do projeto Misséo de
Estudos Arqueoldgicos ao Sudoeste de Angola (MEASA), iniciado em 1967 e chefiado
por um dos grandes impulsionadores da arqueologia africana no IICT, Miguel Pires
da Fonseca Ramos. Esta unidade de Pré-Histdria e Arqueologia foi criada em 19 de
Abril de 1983 (Roque, Ferrdo, 2006).

Miguel Ramos, primeiro diretor do antigo centro de Pré-Histdria e Arqueologia
(CPHA), foi responsavel pela reunido naquele espaco de vérias cole¢des arqueolé-
gicas que até ai se encontravam dispersas, criando as infra estruturas necessarias
ao desenvolvimento dos trabalhos cientificos: laboratérios para a realizacdo de
pesquisas relacionadas com a cultura material, gabinetes de desenho e fotografia
(geoldgico e arqueoldgico) e material de campo destinado a continuagdo dos tra-
balhos de recolha em Angola.

Com a criacao destas infra estruturas conseguiu desenvolver-se uma rede
de cooperagdao com instituicdes nacionais e internacionais congéneres, apoiando
e incentivando o avanco da investigacdo da arqueologia e da Pré-Histdria africanas,
como foi o caso dos estudos dos arquedlogos ingleses Brigitte Allchim (Allchim,
1964: 81-99) e John Desmond Clark (Clark, 1967), do arquedlogo e gedlogo francés
Henri Breuil (Breuil, Almeida, 1964) e Jacques Tixier (Tixier, 1980), do pré-historiador
Francois Bordes (Bordes, 1961), do gedlogo José Camarate Franga (Franga, 1955:
400-404), Carlos Ervedosa (Ervedosa, 1980) e mais recentemente as investigacGes
de Daniela de Matos, da Universidade do Algarve (Matos, 2012).

MN.? de estagtes | N.? de artefactos
identificadas recoclhidos
M.AA. 294 c. 12.750
M.E.A.S.A. 11 c. 103.000
QOutras 36 c.16.424

Tabela 2. Relagdo entre o n.2 de estagGes identificadas e o n.2 de artefactos recolhidos
durante a M.A.A. e M.E.A.S.A. Note-se o elevado n.2 de artefactos recolhidos durante a

M.E.A.S.A., apesar das estagGes identificadas terem sido poucas. Grande parte provém
da escavagdo arqueoldgica levada a cabo na zona do forte de Capangombe, em 1967,
dirigida por Miguel Ramos. Fonte: Ramos, 1967, 1981.
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1.1. Tratamento e divulgacao

Como é ilustrado na Tabela 1, a colecdo de Angola é composta por 341
estacOes arqueoldgicas e perfaz um total de aproximadamente 170 mil artefactos
liticos, embora o sudoeste se encontre mais bem representado, com 287 estacdes,
com cerca de 132 mil objetos. Trata-se, na sua maioria de recolhas de superficie,
sendo que apenas duas estacdes foram alvo de escavacdes arqueoldgicas sistema-
ticas (Gruta da Leba e Capangombe Velho) (vd. Tabela 2).

“ - - . - - bt Cuinnt iraada 2
ueoldgica de Capangombe Velho, sudoeste de Angola, 1967,
no dambito da Missdo de Estudos no Sudoeste de Angola. Fonte: Arquivo Fotografico do IICT.

Estamos perante uma cole¢do essencialmente litica com atributos tecnoldgicos
e funcionais especificos onde se reconhecem artefactos de grande dimensdo, de
talhe e retoque grosseiros (objetos macroliticos) e objetos microliticos, de técnica
mais desenvolvida e consequentemente mais cuidada e aperfeicoada, pertencentes
a periodos mais recentes da Pré-Histéria angolana.
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Figura 2. Escavagdo arqueoldgica de Capangombe Velho, sudoeste
de Angola, 1967, no ambito da Missdo de Estudos no Sudoeste de
Angola. Os trabalhos de campo foram dirigidos por Miguel Ramos,
investigador da Junta de Investigagdes do Ultramar.
Fonte: Arquivo fotografico do IICT.

De um modo geral encontramos nucleos como suporte para a debitagem e
fabrico de outros produtos, elementos de preparagao e manutengdo desses nucleos,
produtos debitados de forma uni e bifacial (lascas, laminas, lamelas e pontas) e
utensilios formais utilizados no quotidiano destes povos (Matos, 2012).

A colecdo arqueoldgica de Angola é, pois, composta por artefactos consegui-
dos a partir de matéria-prima diversificada, como o silex, o quartzo, o quartzito, o
grés quartzitico ou o chert, cujas carateristicas formais e tecnoldgicas as integram
nos trés periodos culturais da Idade da Pedra: Earlier Stone Age (ESA), Middle Stone
Age (MSA) e Later Stone Age (LSA) (Clark, 1970).

Existem objetos mais alongados, menos alongados, pecas esquiroladas, lami-
nas e lamelas, pontas retocadas e ndo retocadas, pontas “levallois” talhadas em
nucleos preparados para o efeito; pecgas denticuladas e com entalhes, raspadores,
machados, furadores, todos com variacdo de talGes e de gumes, alguns convergentes
e simétricos, favoraveis a caca.

Por ultimo, salienta-se a presenca de milhares de restos de talhe que nos
indica a presenca de estagbes/oficinas de talhe, como parece ser o caso da estagdo
de Capangombe Velho, no Sudoeste de Angola.
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Figura 3. Conjunto de seis “machados de mao” da colecdo de arqueologia do IICT, da estagdo de Santo Antdnio,

Capangombe, sudoeste de Angola. Correspondem a recolhas de superficie levadas a cabo entre 1966 e 1967,
por Miguel Ramos, investigador da Junta de Investigagdes do Ultramar. Fonte: IICT, 2010.

Ao longo dos ultimos anos, esta colecdo tem sido alvo de um tratamento
sistematico, que incluiu as atividades de inventariacdo, reacondicionamento e
informatizacdo, esta ultima, num primeiro momento numa base de dados em
Access 2000, onde consta informacdo geral relativa a cada estacdo arqueoldgica e,
num segundo momento, na base de dados Matriz, promovida pelo antigo Instituto
Portugués de Museus, em uso nos museus sob a sua tutela.

Trata-se de uma base de dados concebida para os artefactos das esta¢des
arqueoldgicas do territorio nacional e que, numa primeira fase teve de se adaptar
a realidade angolana, com especificidades préprias. Contempla campos como a
identifica¢do da peca, que inclui a descricdo, informacgao técnica, dimensdes, estado
de conservagdo das pegas, fotografia e/ou documentacdo associada, bibliografia,
historial, contexto arqueoldgico, modo de incorporacdo e periodo cronolégico. Os
campos destas fichas foram, sempre que possivel, totalmente preenchidos e podem
ser revistos e atualizados a qualquer momento, revisGes essas proporcionadas pela
investigacao cientifica, o avanco tecnoldgico e a pratica museolégica.

Neste momento, a colegdo arqueoldgica de Angola conta com 12.071 fichas
Matriz preenchidas, 10.139 das quais se encontram online através do Matriznet:
http://www.iict.pt:88/MatrizWeb/MWBINT/MWBINTO02.asp.

Foram levadas a cabo outras acdes de divulgacdo, nomeadamente a partici-
pacdo da unidade de Pré-Histdria e Arqueologia em eventos como a Noite Europeia

ntrope



dos Investigadores, promovida pela Comissdo Europeia, e a Semana da Ciéncia e
da Tecnologia, promovida pela Agéncia Ciéncia Viva.

Tém também sido realizados trabalhos por alunos universitarios, sobre
estacdes ou conjuntos de artefactos, bem como como sobre a prépria unidade de
Pré-Histdria e Arqueologia e o percurso cientifico do seu fundador, Miguel Ramos
(Senna-Martinez, 2013).

1.2. Georreferenciacao

Atendendo a crescente necessidade de visualizacdo, em mapa, de todas as
estacOes arqueoldgicas de Angola, e tendo ja uma base de dados em Access 2000,
com as coordenadas geograficas (latitude e longitude), este trabalho estava, a
partida, facilitado.

Foram, assim, importados os dados, para um projeto existente em Cartografia
de solos, cujo sistema de coordenadas estava no datum “Camacupa”. Neste processo
utilizou-se o programa ArcGis 9.3 (Matos, 2001). A informacao foi complementada,
ainda, com fotografia de cariz arqueoldgico.

Legenda:

®  Estacio Arqueclogica
| carta de Angola 1:100.000

i:l Provincias

0 75 150 300 km
I T R R T s

Figura 4. Mapa de localizagdo das estagBes arqueoldgicas de Angola. Chama-se a atengdo
para a concentragdo de estagdes na zona Sudoeste. Fonte: Autoras
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Com o objetivo de tornar o conhecimento mais abrangente, os dados foram expor-
tados para o GoogleEarth fazendo-se uso de um dos instrumentos de divulgacdo mais
utilizados, a internet (Duarte, 2009).

Para além do exposto, a exposicdo “Viagens e Missdes Cientificas nos Trdpicos:
1883-2010" (Palacio dos Condes da Calheta - 2010 a 2012), contou com a realizacdo de
um video onde constava uma simulagdo de voo pelas estagdes arqueoldgicas de Angola,
como se pode observar na Figura 1, onde é apresentado um exemplo de uma estacdo
arqueoldgica do lICT ilustrada com fotografia. A extensdo ArcGis 9.3 utilizada foi 0 3D Analyst.

Pré-bistiria
Ang ST

Capangomibs Wing (344.T)
Capangomes Vo (54-7)

Vista do scampamentn da Mivs o de
E5tusos Anuesiipoos 30 sudorsts 00
Anpoia 413 5 sgwboligin e
Capangombs Vo (3557}

18,4001 ik

Dirmegbirs Eiari ddui - A4 00 daui

Figura 5. Aspeto do Google Earth, com informagdo respeitante a uma estagdo arqueoldgica da colegdo do IICT,
ilustrada com fotografia. Fonte: Auroras

Todo este trabalho mostrou a viabilidade da georreferenciacdo aplicada as esta-
¢Oes arqueoldgicas do IICT. Assim sendo, estava langado o mote para o atual projeto
Georreferenciacdo das esta¢bes arqueoldgicas do Instituto de Investigacdo Cientifica
Tropical (projeto financiado pela FCT, com inicio em mar¢o de 2014), cuja finalidade é
aliar a ciéncia as novas tecnologias, chamar a atenc¢éo para a importancia dos métodos
e das ferramentas disponibilizadas pela georreferenciacdo e o cruzamento de vérios
saberes tropicais, como a pré-histdria, a histdria, a geologia, a pedologia, a cartografia
antiga e a fotografia aérea, com o intuito de melhorar o conhecimento relativo ao espdlio
arqueoldgico, a guarda desta instituicao.

Neste momento, e ainda numa fase embrionaria estd a repensar-se a estrutura do
trabalho inicial, nomeadamente ao nivel da projecao e metodologia utlizadas. Atendendo
aque o trabalho anterior mostrou sobreposicdo de coordenadas, uma das sugestdes sera
localizar as estagBes nas cartas 1/100000 de Angola, digitaliza-las e georreferencia-las
localizando, desta forma, em SIG as estacOes, identificando eventuais desvios. Outro
dos objetivos é a criagdo de um SIG especifico para as cole¢des arqueoldgicas do IICT
pensando, assim, iniciar-se estes trabalhos numa escala mais abrangente até chegar a
uma de pormenor.
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2. Projetos futuros

Desta forma, e tendo como ponto de partida o legado deixado pelos investigado-
res do IICT, nomeadamente Miguel Ramos, pretendemos que a comunidade cientifica
tenha a possibilidade de aceder a informacdo produzida nas ultimas décadas, e que a
possa atualizar e complementar. Para tal, é de todo o interesse que as novas geragdes
de investigadores produzam conhecimento sobre este vasto patrimdnio, conhecimento
esse que permitird, com toda a certeza, retirar conclusdes sobre o desenvolvimento
do Homem em Africa através, por exemplo, da reconstitui¢cdo histérica.

A musealizacdo das cole¢bes arqueoldgicas pode constituir outro aspeto
importante de valorizagao da investigacdo e do patrimdnio cientifico tropical, e uma
mais-valia para a instituicdo. Apesar de, atualmente ja se terem comecado a dar os
primeiros passos neste sentido, como seja a criagdo das reservas visitaveis de material
etno-arqueoldgico, ou as variadas exposi¢des conjuntas com instituicdes congéneres,
o certo é que hd ainda um longo caminho a percorrer que, se espera, seja percorrido
através de uma constante troca de experiéncias e de conhecimento.

Por outro lado é, também, fundamental uma pesquisa bibliografica continua,
a par da tradicional, com sejam monografias, artigos cientificos, entradas de diciona-
rios da especialidade ou manuscritos, direcionada para a procura de mapas, plantas
e fotografias que, de alguma forma, possam auxiliar no desenvolvimento de novas
dinamicas no sector arqueoldgico, nos meios universitario e museoldgico.

De salientar, ainda, a associacdo deste trabalho cientifico a uma componente
[udica e pedagdgica, com vista a apresenta¢do a comunidade de uma arqueologia
tropical dinamica e interativa, conseguida mediante a concecdo de atividades de
divulgacdo, quer seja no repositoério digital Arquivo Cientifico Tropical Digital (ACTD),
disponivel em http://actd.iict.pt/, quer seja diretamente junto de publicos escolares.

Por fim, ha que atender a relevancia e ao impacto de todos estes trabalhos na
identidade cultural de Angola permitindo, de certa forma, dar a conhecer e reconstituir
o passado dos povos que passaram por Africa, 0s seus movimentos migratérios e as
suas varias fases comportamentais que determinaram, em parte, as caracteristicas
atuais deste povo.
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ABSTRACT

This paper describes how the archaeological collections under the care of the
Institute for Tropical Research (IICT) have been safeguarded and valorised over
the past few years, including the Angola collection. Other forms of restoring and
enhancing this heritage such as georeferencing are now required.
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The beginnings of the Institute for Tropical Research (IICT) date back to
1883 with the creation of the Comissdo de Cartograhpia [sic] and a Committee
for the Study of Anthropobiology: “(...) a committee charged with preparing and
publishing a collection of maps from the Portuguese overseas territories {(...)” (IICT,
1983: 371). These committees, in turn, led to the creation in 1936 of the so-cal-
led Junta das MissGes Geogrdficas e de Investigagbes do Ultramar, the overseas
research council. Whereas until this point these missions “(...) were constituted by
multidisciplinary teams for the geographical identification of the colonies {(...) and
its scientific recognition {(...)” (IICT, 1983: 371) which provided a general overview
of the territories, from this point onwards the need was felt for specialist thematic
teams and, therefore, tropical scientific surveys have been created in areas such
as: anthropology, archaeology, botany, cartography, forestry, agronomy, geodesy,
geology, hydrography, soil science and zoology.

In 1983, after successive restructurings, the research council gave rise to the
current Institute for Tropical Research (IICT) holding “(...) legal personality, admi-
nistrative, financial and patrimonial autonomy as well as scientific and technical
autonomy, subject, of course, to any applicable general guidelines (...)” (Decree-Law
No. 532/79, December 31). This autonomy has conferred upon it “(...) the statute
of true public institution (...)” (Decree-Law 105/82 of 18 April).
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Despite all the changes taking place at national and international level, the
Institute’s researchers continue to develop partnerships, cooperation programs
and scientific and technical assistance in these tropical countries, restoring and
enhancing their scientific, historical and cultural heritage.

Considering the knowledge accumulated over more than a century by IICT
researchers, their research works are crucial for the development of tropical regions
as they manage to identify the specific problems within particular regions.

As a result, the IICT holds a vast scientific heritage in connection with those
missions and the repository associated with the researchers’ daily practices such as
scientific equipment, photos or films produced on site (Albino and Costa, 2010: 9-12).

Over the past few years, the historical and scientific collections of the IICT have
undergone systematic and specific conservation interventions with the intention of
preserving them for future generations and making them accessible to the scientific
community and the public. In this context, the IICT has been promoting technical
and scientific projects such as the Inter-ministerial Program for the Preservation
and Dissemination of the Heritage under the care of the IICT (Pl) and the Tropical
Scientific Archive (ACT) project created in the framework of the so-called Portuguese
Initiative, a Portuguese commitment of sharing and disseminating national heri-
tage originating in CPLP countries undertaken via the Declaration of Rio de Janeiro
(2003) at the summit of Ministers of Science and Technology of the Community of
Portuguese Language Countries (CPLP). In 2011, the program Promotion of Tropical
Culture continued the previous conservation project and started georeferencing
(Casanova and Matos, 2013: 2-3).

This paper thus aims to explore the archaeological collection. It consists of
a series of collections from Angola (Anthropobiological Mission of Angola - 1948
t01955), Guinea (Anthropological and Ethnological Mission of Guinea - 1946 to
1947), Mozambique (Anthropological Mission of Mozambique - 1936 to 1956) and
Timor (Anthropological Mission of Timor - 1953 to 1963) recovered especially in
the context of scientific missions carried out over the twentieth century (see Table
1). The collections include several types of material, mostly lithic but also ceramic
and osteological such as in the Timor collection. The latter is also constituted by
ethno-archaeological material collected in a funerary context.

Table 1

The Angola collection, as can be seen in Table 1, considering its material and
contextual diversity, is the one that best illustrates the series and therefore it was
selected to be mentioned herein.
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1. The archaeological collection of Angola

The first Anthropobiological Missions in Angola (M.A.A.) took place between
1948 and 1955 and were headed by Professor Anténio de Almeida, first director of
the Centre for Overseas Ethnology created in 1954.

While these missions were mainly intended to gain a better understanding
of the anthropometric characteristics of African Man, they also allowed to identify
and locate the majority of archaeological sites in Angola.

Therefore, given the number of lithic artifacts collected during these missions,
there was the need to create a prehistory section which was further increased by
the enormous amount of archaeological items recovered from the Archaeological
Mission in the South-East of Angola (MEASA), started in 1967 and headed by one
of the greatest initiators of African archaeology within the IICT, Miguel Pires da
Fonseca Ramos. This Prehistory and Archaeology Unit was established in April 19,
1983 (Roque, Ferrao, 2006).

Miguel Ramos, first director of the former Centre for Prehistory and Archaeo-
logy (CPHA), was responsible for gathering here several archaeological collections
which until then had been dispersed, thus creating the infrastructures required for
the development of scientific works: research laboratories, design and photography
studios, (geological and archaeological) and field material for subsequent surveys
in Angola.

With the creation of such infrastructure a cooperation network with national
and international counterparts that supported and encouraged research studies about
African archaeology and prehistory such as the works by the English archaeologists
Brigitte Allchim (Allchim, 1964, p. 81-99) and John Desmond Clark (Clark, 1967),
the French archaeologist and geologist Henri Breuil (Breuil, and Almeida, 1964) and
Jacques Tixier (Tixier, 1980), the pre-historian Francois Bordes ( Bordes, 1961), the
geologist José Camarate Franga (Franga, 1955, p. 400-404), Carlos Ervedosa (Erve-
dosa, 1980) and, more recently, the works by Daniela de Matos from the University
of the Algarve (Matos, 2012).

Table 2

1.1. Conservation and dissemination

As illustrated in Table 1, the Angola collection comprises 341 archaeological
sites and a total of about 170 thousand lithic artifacts; the Southwest being better
represented with 287 sites and about 132 thousand artifacts. These are mostly
surface collections, and only two sites were subjected to systematic archaeological
excavations (Gruta da Leba and Capangombe Velho) (see Table 2).

Figure 1
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This collection is mainly lithic with specific technological and functional
attributes containing large-size artifacts, of rough knapping and retouch (if any)
— macroliths - and smaller objects —microliths - with a more elaborate and conse-
quently more careful and perfected technique, from more recent periods of the
Angolan Prehistory.

Figure 2

In general we find cores as a base for debitage and manufacture of other
products, preparation of elements and maintenance of these cores, uni- and bifacial
debitage by-products (flints, blades, flakes and arrowheads) and formal tools used
in the everyday life of these populations ( Matos, 2012).

The archaeological collection from Angola is therefore composed of artifacts
obtained from diverse raw materials such as flint, quartz, quartzite, quartzite sands-
tone or chert, whose formal and technological features fit within the three Stone
Age periods: Earlier Stone Age (ESA), Middle Stone Age (MSA) and Later Stone Age
(LSA) (Clark, 1970).

There are more or less elongated specimens, chipped items, blades and
flakes, retouched and not retouched arrowheads, Levallois arrowheads knapped
from cores prepared for the purpose; denticulate-notched items, scrapers, axes,
burins, all with varying heels and edges, some converging and symmetrical, best
suited for hunting.

Finally, we highlight the presence of thousands of knapping remains which
indicates the presence of flintknapping sites/manufacturers, as seems to be the
case with the site of Capangombe Velho in south-western Angola.

Figure 3

Over the past few years, this collection has undergone systematic interven-
tion, including cataloguing, re-disposal and electronic processing. This was done
in two stages: it was first recorded in an Access 2000 database containing general
information about each archaeological site and then in the so-called Matriz database
created by the former Portuguese Museum Institute, in use within the museums
under its jurisdiction.

This database was intended to record the artifacts recovered from the national
archaeological sites and, therefore, it first had to be adapted to the particularities
of Angolan reality. It includes such fields as: identification of the item including
description, technical information, dimensions, state of preservation, photo and/
or associated documentation, bibliography, history, archaeological context, form of
accession and chronological period. The fields in these catalogue sheets have been
as far as possible fully completed and may be reviewed and updated at any time
following new scientific research, technological developments and museum practices.

Currently, this archaeological collection includes 12.071 completed matrix
catalogue sheets, 10.139 of which are available online from Matriznet:  http://
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www.iict.pt:88/MatrizWeb/MWBINT/MWBINTO02.asp.

Other dissemination actions have also been organised such as the participation
of the Prehistory and Archaeology unit in events such as the European Researchers’
Night sponsored by the European Commission and the Week of Science and Tech-
nology promoted by the state agency Ciéncia Viva.

Academic works have also been carried out by university students about the
archaeological sites or the collections as well as about the Prehistory and Archaeo-
logy Unititself and the career of its founder, Miguel Ramos (Senna-Martinez, 2013).

1.2. Georeferencing

Considering the growing need of mapping all archaeological sites in Angola
and considering that an Access 2000 database containing geographic coordinates
(latitude and longitude) already existed, this work was in principle made easier.

The data have been imported into an existing soil mapping project whose
coordinate system was hosted in the Camacupa datum. ArcGIS 9.3 has been used
in this procedure (Matos, 2001) and the information was complemented with
archaeological photography.

Figure 4

In order to make information more comprehensive, data were exported to
GoogleEarth making use of the Internet, one of the most popular means of disse-
mination (Duarte, 2009).

In addition to the above, the exhibition “Scientific Voyages and Missions in
the Tropics: 1883-2010 (Condes da Calheta Palace - 2010 to 2012), included a video
of a flight simulation over Angola’s archaeological sites as it can be seen in figure 1
showing photo of an archaeological site under the auspices of the [ICT. The ArcGIS
3D Analyst extension has also been used.

Figure 5

All this work has shown the feasibility of the application of georeferencing to
the archaeological sites controlled by the IICT. Thus the motto has been launched for
the current project Georeferencing of the archaeological sites under the auspices of
the IICT (project funded by FCT, starting in March 2014) whose purpose is to combine
science and new technologies and raise awareness to the importance of the methods
and tools provided by georeferencing and of cross-referencing tropical data such as
prehistory, history, geology, soil science, old mapping and aerial photography for a
better understanding of the archaeological collections under the care of the Institute.

O,
{ ¥
[=] 21
(‘ ntrope |



At present, and still at an early stage, the initial structure of the work is being
re-thought particularly in terms of the impact and methodology used. As the pre-
vious work revealed overlapping coordinates, one of the suggestions is to locate
the sites in 1/100000 maps of Angola, GIS scan and geotag them in order to locate
and identify site features. Another aim is to create a specific GIS software for the
Institute’s archaeological collections, from a more general to a more specific level.

2. Future projects

Thus, taking the legacy left by the Institute’s researchers (including that of
Miguel Ramos) as a starting point, our aim is that the academic community can
access the information produced in the last few decades and have the chance to
update and complete it. To this end, it is crucial that new generations of resear-
chers produce knowledge about this vast heritage, which will for sure allow to draw
conclusions about the evolution of Man in Africa through, for example, historical
reconstitution.

The museumisation of archaeological collections can be another important
aspect of enhancing research and tropical scientific heritage and an asset to the
institution. Although the first steps towards this are being taken, such as the crea-
tion of collections of ethno-archaeological material for public display or the several
exhibitions organised in partnership with counterpart institutions, there still is a long
way to go which we hope will involve constant exchange of experience and expertise.

On the other hand, continued bibliographical research is also fundamental
such as monographs, scientific papers, technical glossaries or manuscripts, maps,
plants and photographs, which may somewhat help creating new dynamics in the
archaeological sector both in the academic and museum spheres.

Also worth of note is the introduction of a ludic and educational component
in this scientific work with a view to presenting a dynamic and interactive tropical
archaeology to the community through dissemination in the Digital Tropical Archive
(ACTD), both available from http://actd.iict.pt/and directly among school audiences.

In sum, more account should be taken of the importance and impact of all
these studies in the cultural identity of Angola allowing, to a certain extent, to
disseminate and restore the past of the people who passed through Africa, their
migratory movements and their various behavioral stages which, in part, determined
the modern characteristics of this people.

English Language Version: Fatima Paiva (fatimapaiva@ipt.pt)

o
N

22 | Antrope
(!’



A COLECAO ANTROPOLOGICA DA RESERVA
TECNICA DO LABIFOR E LACOR, DEPARTAMENTO DE
ARQUEOLOGIA DA UFPE, PERMAMBUCO, BRASIL:
PROJETO DE ESTUDO SOBRE CONSERVACAO,
RESTAURO E CURADORIA

Sergio Francisco Serafim Monteiro da Silva

Coordenador do Laboratdrio de Arqueologia Bioldgica e Forense do
Departamento de Arqueologia da Universidade Federal de Pernambuco, Brasil
sergioarqueologiaforense@gmail.com

Neuvania Curty Ghetti

Coordenadora do Laboratério de Conservacdo e Restauro do
Departamento de Arqueologia da Universidade Federal de Pernambuco, Brasil
curty.quimicarqueologica@gmail.com



A Colecao Antropologica da Reserva Técnica
do LABIFOR e LACOR, Departamento

de Arqueologia da UFPE, Pernambuco, Brasil:
projeto de estudo sobre conservacao,
restauro e curadoria

Sergio Francisco Serafim Monteiro da Silva
Neuvania Curty Ghetti

Historial do artigo:

Recebido a 01 de outubro de 2014
Revisto a 21 outubro de 2014
Aceite a 10 de novembro de 2014

RESUMO

Este artigo apresenta um projeto de conservacao, restauro e curadoria de
remanescentes humanos e outros materiais de natureza organica, como macro e
micro-vestigios da flora e fauna, provenientes de sitios arqueoldgicos do Nordeste
do Brasil. Entre as cole¢des antropoldgicas que estdo sob a guarda do Departamento
de Arqueologia da Universidade Federal de Pernambuco, na reserva técnica do
Laboratdrio de Arqueologia Bioldgica e Forense e do Laboratério de Conservacgao
e Restauro, estdo as do sitio Pedra do Alexandre, Alcobaca, Buique, Furna do
Nego, Pedra do Tubardo, entre outros. O processo de conservacdo e restauro nas
instituicdes vinculadas a guarda, preservacdo, musealizacdo e estudo cientifico
do patrimdnio arqueoldgico possui um conjunto de procedimentos e praticas que
incluem principios de tratamento laboratorial (higienizacdo), restauracdo, curadoria,
manuseio para pesquisa e atividades do publico interessado e acondicionamento
em reserva técnica. Este projeto, assim, objetiva a implementacdo das atividades
de gerenciamento dos laboratérios de arqueologia, com respectiva area de Reserva
Técnica, criados em 2012 no Centro de Filosofia e Ciéncias Humanas da Universidade
Federal de Pernambuco, Recife, PE.

Palavras-chave: projeto, patrimonio arqueoldgico, vestigios organicos, conservacao.

1. Introducao
O processo de conservacgao e restauro nas instituicdes vinculadas a guarda,

preservacdo, musealizacdo e estudo cientifico do patrimonio arqueolégico possui
um conjunto de procedimentos e praticas que incluem principios de tratamento

o
N
24 | Antrope
(!’



laboratorial (higieniza¢do), restauragdo, curadoria, manuseio para pesquisa e ativi-
dades do publico interessado e acondicionamento em reserva técnica.

A preservagao de bens culturais pressupde o conhecimento do que vem a ser o
bem cultural. Este inclui todos os objetos materiais das tradicGes culturais, podendo
ser moéveis, como livros, manuscritos e objetos de interesse artistico, histérico ou
arqueoldgico, compreendendo as colegdes cientificas; e imdveis, como os monumen-
tos de arquitetura, de arte, histéricos, os sitios arqueoldgicos e demais construcdes
gue apresentem interesse histdrico ou artistico (Daifuku, 1969). Entretanto, neste
projeto, os bens de interesse arqueoldgico, especificamente, estdo representados
pelos remanescentes dsseos humanos e outros materiais de natureza organica, como
0ssos e dentes ndo-humanos, macro e micro-vestigios da flora e fauna, provenientes
de sitios arqueoldgicos do Nordeste do Brasil. Entre as cole¢des antropoldgicas que
estdo sob a guarda do Departamento de Arqueologia da Universidade Federal de
Pernambuco, na reserva técnica do Laboratdrio de Arqueologia Bioldgica e Forense
e do Laboratdrio de Conservacao e Restauro, estdo a do sitio Pedra do Alexandre,
Alcobaca, Buique, Furna do Nego, Pedra do Tubarao, entre outros.

Este projeto, assim, objetiva a implementacado das atividades de gerenciamento
dos laboratdrios de arqueologia que estdo incluidos sob a denominagao Laboratério
de Arqueologia 2 (inclui o Laboratério de Arqueologia Bioldgica e Forense — LAB-
FOR e o Laboratdrio de Conservacgdo e Restauro — LACOR), com respectiva sala de
Reserva Técnica, no 12. Andar do Centro de Filosofia e Ciéncias Humanas da Uni-
versidade Federal de Pernambuco, em Recife, PE, criados em 2012 com a logistica
da Diretoria deste Centro.

Parametros metodoldgicos e técnicos da conservacgdo e restauro dessa cate-
goria de vestigio arqueoldgico foram descritos especificamente em Brothwell (1981),
Bass (2005), Cassman et al. (2008) e Roberts (2009). Esses parametros também sdo
encontrados descritos em partes de textos na drea da Antropologia Bioldgica, con-
forme o trabalho de Buikstra e Ubelaker (1994) e Stodder (2008). A conservagao e
restauro inclui, nessa perspectiva, todos os procedimentos laboratoriais de limpeza,
identificacdo (qualificacdo), quantificacdo, numeracao, registro- cura - inventario,
reconstituicdo e reconstrucdo, acondicionamento e controle do manuseio dos
materiais de natureza organica. Também estd prevista a divulgacdo do potencial
de analise, interpretacdo e de musealizacdo dos materiais de natureza biolégica ao
publico interno e externo a instituicdo da guarda.

A disponibilidade atual de uma sala de reserva técnica, com controle de
temperatura e monitoramento da umidade relativa, possibilita a adequa¢ao dos
materiais atualmente trazidos da sala de reserva técnica do Nucleo de Estudos
Arqueoldégicos, no 102. Andar do CFH e o seu adequado tratamento, considerando
gue existem formas de acondicionamento, registro, conservagao e restauro diversos,
resultantes de requisitos estabelecidos em pesquisas arqueoldgicas com diferentes
objetivos. O manuseio sucessivo, sem critérios adequados, comumente acarreta
remodelacdes nos materiais que podem ser revistas conforme a metodologia pro-
posta neste projeto.

Arealizacao dessas atividades, a priori, reunidas sob a denominacao de Ativi-
dades de Conservacdo e Restauro, sdo de responsabilidade dos coordenadores dos
laboratérios, dos arquedlogos e técnicos institucionais e dos estagiarios, alunos de
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iniciacdo cientifica, de pds-graduacdo e demais usudrios dos laboratérios. O sistema
de gerenciamento proposto a partir dessas atividades possui uma dinamica que
envolve todos os interessados, aumentando os potenciais de andlise e interpretacdo,
uso cientifico e social dos dados e objetos de forma sistematica e de acordo com a
missdo da Universidade Federal de Pernambuco.

2. A Conservacdo Arqueoldgica como uma Questdo de Etica

Diante da expansdo do conceito de Preservagao, que estd na maioria das
vezes, relacionado a uma ac¢do global que permeia todas as atividades necessarias
ao combate da deterioracdo fisica e quimica dos acervos culturais visando retardar
e prolongar a sua vida util, e segundo Guimardes (2012) conhecida também como
acao “guarda-chuva”; a Preservacdo se destina a salvaguardar e proporcionar a
permanéncia aos diferentes suportes que contém qualquer tipo de informacgao
e inclui todas as medidas de gerenciamento administrativo-financeiro, o estabe-
lecimento de politicas e planos de gestdo para o acervo; a melhoria do local de
guarda das coleg¢des; o aprimoramento do quadro de funciondrios e das técnicas
para combater a deterioracdo dos suportes.

Diante de todo esse contexto relacionado a Preservacao de acervos, é
necessario trazer informacdes técnicas que possam auxiliar no trabalho arduo de
dar acesso e concomitantemente, preservar as colegdes culturais. Para que isto
seja possivel, os profissionais que atuam direta ou indiretamente no tratamento
técnico e na administracao e guarda destes acervos, em instituicGes detentoras
das diferentes formas de registro da memdria cultural, compreendam a impor-
tancia deste trabalho para a preservacao dos acervos e de suas informacgGes para
o presente e para as geragdes futuras.

A partir desta compreensao, Guimaraes (2012) destaca algumas questées
como o estabelecimento de uma relacdo direta entre as acdes administrativas,
os recursos financeiros, os recursos técnico-cientificos, os recursos humanos e o
estabelecimento de prioridades. Coloca no centro dessa discussdo a necessidade
de se definir das a¢Ges de preservacdo a partir de prioridades pré-estabelecidas
em diagndsticos, considerando os itens como; locais de guarda adequados,
higienizacao do acervo, o controle ambiental, o acondicionamento das colegdes,
a padroniza¢dao do mobilidrio, a seguranca, a prevengdo contra desastres, a nor-
malizacao do acesso.

Guimaraes (2012) chama a atengdo para a importancia da defini¢do das
acOes de restauracdo para as colec¢des, considerando as questdes éticas implicitas
nesta atividade; bem como definir responsabilidades na elaboragao da politica
de preservagao do acervo em instituicdes nas quais os acervos estao sob a res-
ponsabilidade de dreas ndo fins.

Sendo assim, o controle do acervo é um fator fundamental para a preser-
vacdo de acervos culturais. De acordo com Mello e Silva (2012),tanto o controle
do acervo, no que se refere a sua localizagado, circulagao, intervenc¢des, consultas
e acessos permitidos, quanto o controle e acesso de pessoas aos locais de guarda
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e tratamento de acervos. Para isto, muitas acdes podem ser planejadas, desde
a etapa inicial de aquisicdo até a guarda definitiva em reservas técnicas apds o
tratamento técnico.

A falta de controle sobre o acervo facilita a ocorréncia de sinistros diversos.
Assim os profissionais que atuam diretamente com a guarda e a preservacdo de
acervos institucionais devem ter a clara nocdo da importancia de se tomar medidas
para controlar o acervo. Sobretudo, devem ter a real consciéncia que os proble-
mas devem ser identificados e solugdes devem ser propostas, por escrito, mesmo
guando as solugGes ndo estejam no ambito de sua responsabilidade ou al¢ada.
(Mello, Silva,2012: 14).

Conforme Lima (2007), até muito recentemente, os sitios arqueoldgicos foram
o foco principal das a¢des preservacionistas no Brasil, no ambito da arqueologia,
sendo justificavel frente as constantes ameacas de dano a esse patriménio em
decorréncia de varios fatores dentre estes a expansao urbana e os empreendimen-
tos desenvolvimentistas, mas atualmente a preocupagao se volta para uma outra
forma de destrui¢cdo mais silenciosa, pouco visivel, porém igualmente implacavel:
aquela produzida pelas mas condicdes de conservacdo de cole¢bes depositadas
em museus, instituicdes de pesquisa ou simplesmente de guarda de materiais
arqueoldgicos. (Lima, 2007: 245)

A preocupag¢do com os acervos arqueoldgicos que encontram-se acumulados
em instituicdes sem condicGes adequadas para recebe-los e sem corpo técnico
especializado em conservagao preventiva tem sido extensamente discutida na
SAB — Sociedade de Arqueologia Brasileira, sendo pauta na agenda de discussdes
do Centro Nacional de Arqueologia- CNA/IPHAN.

Segundo Lima (2007), a dificuldade de gerenciamento e manutencdo des-
ses acervos no Brasil vem se agravando, chegando a causar a degradagao destes
sem que deles se tenha extraido qualquer tipo de informacdo e muito menos de
conhecimento. Estes ficam reduzidos a materiais descontextualizados em museus
e instituicdes de pesquisa, inviabilizando a produgao de conhecimento sobre os
sistemas socioculturais que o produziram.

Segue-se, como resultado, uma sequéncia de perdas e sérios danos ao
patriménio arqueoldgico nacional. Para Lima (2007), a ética da conservagdo esta
compromissada em proporcionar longevidade mdaxima aos registros arqueoldgicos,
envolvendo ndo apenas as evidéncias fisicas de sistemas socioculturais extintos,
mas também toda a documentacdo associada a elas, desde aquelas produzidas no
momento do achado até as resultantes do seu estudo.

E um principio fundamental para a preservacdo dos acervos especialmente
dos acervos arqueoldgicos o fato de que toda a informacao a eles relacionada ndo
podem ser dissociadas, existindo um elo crucial entre as evidéncias e os dados sobre
sua procedéncia , meios de obtencao, critérios utilizados para seu registro e con-
servagao, o tratamento analitico que lhes foi dispensado e sua interpretacdo final,
compondo uma cadeia de informac&es que lhes confere sentido. (Lima,2007: 18)

Visto isso, compreendemos que o registro arqueoldgico nao reside apenas
nos sitios, mas também na cultura material neles existentes e toda a documenta-
¢do produzida pela sua pesquisa. Concordamos com Lima (2007): nada adiantara
salvar os sitios se aquilo que deles for retirado se perder por falta de conservacao
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adequada nas prateleiras das reservas técnicas de museus, de universidades e de
centros de pesquisa.

3. Sumula do Projeto

3.1. Tema e Problema

A partir do tema da Conservacao e Restauro em Arqueologia e 0os rema-
nescentes organicos, especialmente os remanescentes humanos provenientes de
diversos tipos de sitios arqueoldgicos do Nordeste — pré-coloniais, de contato e
coloniais - surge a questdo: como viabilizar um processo de conservagao e restauro
de materiais arqueoldgicos de natureza organica, com predominio de remanescen-
tes de esqueletos humanos, de modo a construir um gerenciamento sistematico e
permanente dos novos laboratérios de arqueologia do CFCH, priorizando a missdo
da UFPE em relagdo ao ensino, pesquisa e extensdo e a guarda institucional desse
material? Para isso, as hipdteses formuladas incluem: a) existem parametros para o
tratamento adequado em conservagdo e restauro sobre os remanescentes dsseos
humanos na bibliografia especializada, mas que dependem de readequacdes ao
material em questdo; b) aimplementagdo do gerenciamento dos laboratdrios passa
pela adequacdo do processo de conservagao e restauro do patrimonio arqueoldgico
de natureza especifica que depende da integracdo de coordenadores, técnicos,
arquedlogos e estudantes; d) o uso adequado dos parametros de conservagdo e
restauro deve gerar a ampliacdo do potencial de analise, interpretacao, divulgacao,
musealizacdo e manuseio correto dos remanescentes humanos que estdo sob a
guarda da Universidade e, e) existem parametros de conservacdo e restauro e do
seu controle continuo desde a escavacdo do material até o seu tratamento em labo-
ratério e eventual expografia no contexto de projetos de exposi¢cGes museoldgicas
de curta ou longa duracao.

3.2. Objetivos do Projeto

O objetivo geral deste projeto é implantar um sistema de gerenciamento
das atividades permanentes do Laboratério de Arqueologia 2 (LABFOR e LACOR)
relacionadas, exclusivamente, com as cole¢des antropoldgicas acondicionadas na
Reserva Técnica do 12. Andar do CFCH. Este sistema considera a inclusdo dos coor-
denadores, arquedlogos, técnicos, estudantes e usuarios de forma controlada e com
uso de cadeia de custddia para a preservacao do bom uso e guarda das cole¢bes
por meio de fichas de inventario, de banco de dados, de registro de atividades e
geracdo ou registro dos produtos derivados das atividades laboratoriais nas areas
de ensino, pesquisa e extensao.

Os objetivos especificos deste projeto incluem: a) construir um protocolo de
utilizacdo do laboratério pelos usuarios que inclua o registro das atividades desen-
volvidas diariamente e a geracao de certificados de estagio ou comprovantes de
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acesso as colecdes; b) realizar o inventario geral das coleg¢des, por sitio, com dados
qualitativos e quantitativos dos materiais por meio de fichas de laboratorio; c) a
partir dos dados obtidos com o inventdrio geral, elaborar um plano de diagndstico
— com cadeia de custddia - do estado de conservacao do material 6sseo humano e
dos danos e perdas ocorridos com o tempo e a manipulagdo assistematica visando
um plano de a¢gdo em conservacgdo e restauro preventivos; d) produzir um banco de
dados de imagens dos materiais em laboratdrio e cdpias de documentagdo de campo
e referéncias bibliograficas (fontes primdrias e secunddrias de informagdes sobre o
material arqueoldgico); e) disponibilizar a divulgacdo os dados do inventario geral
das colegdes para fins de ensino, pesquisa e extensao, assim como publica¢des de
trabalhos académicos — artigos, relatérios, manuais - e eventual musealizagao; f)
estabelecer atividades junto aos coordenadores, arquedlogos, técnicos, estudantes
e usuarios que possam ser correlacionadas no sistema de gerenciamento adotado;
g) cumprir as normas estabelecidas pelos organismos de prote¢do do patrimdnio
arqueoldgico nacional; h) viabilizar a participacdo monitorada dos estudantes de
arqueologia e de areas afins em ambiente de laboratério e reserva técnica, incen-
tivando a producdo de conhecimento cientifico sobre a colecao antropolégica e
as suas séries; i) gerenciar o controle de atividades de consultoria e guarda dos
materiais contidos na Reserva Técnica do LABFOR e LACOR. Todos os objetivos
especificos estdo vinculados a respectiva pesquisa bibliogréfica.

3.3. As justificativas para o Projeto

A caréncia absoluta de normas e regras para a conservagao e restauro—e o seu
diagndstico - inventario/catalogacdo, manipulacdo, tratamento laboratorial — limpeza,
identificagdo, reconstituicdo, registro, acondicionamento — para o caso especifico
das colecdes antropoldgicas do Departamento de Arqueologia da UFPE, motivou a
elaboracdo deste projeto. Esta caréncia esta associada as recorrentes solicitacées de
informagGes quantitativas e qualitativas sobre as cole¢des arqueoldgicas do Depar-
tamento de Arqueologia pelo publico interno da UFPE, os docentes e discentes, para
o desenvolvimento das suas atividades de pesquisa e por técnicos do Instituto do
Patrimonio Histérico e Artistico Nacional-IPHAN.

A potencializacdo de cole¢Bes arqueoldgicas para pesquisas em andamento
(PIBIC-CNPq, FACEPE, de projetos do préprio Departamento de Arqueologia), novos
estudos de revisdo (projeto de pds-doc e mestrados), novas pesquisas (na area do Brejo
da Madre de Deus e apoio a pesquisa da série antropoldgica do cemitério histérico do
Pilar, em Recife), para as atividades de ensino e extensdo e para a diagnose do estado
de conservacao dos materiais acondicionados em reservas técnicas de arqueologia
tornam-se necessarios, pois estabelecem uma nova perspectiva de valorizacdo, acesso
e interesse dos publicos interno e externo a Universidade. Propostas de curadoria de
colecOes de remanescentes de esqueletos humanos sao raras no Brasil, destacando-se
as praticadas no Museu Nacional (UFRJ) e Museu de Arqueologia e Etnologia (USP).

Com a disponibilidade recente de estagiarios com bolsa de manutencao aca-
démica, alunos de iniciagao cientifica PIBIC-CNPqg e um projeto de pds-doutorado,
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todos com projetos individuais de pesquisa aplicada ou basica sobre as séries da
colegdo antropologica da Reserva Técnica do Laboratério de Arqueologia 2 (DARQ-
CFCH-UFPE), a interacdo de atividades de pesquisa sera imprescindivel, com a troca
de informacdes e interacdo neste Projeto.

3.4. Metodologia do Projeto

Esta pesquisa basica, com problema de natureza técnica,caracteriza-se como
um estudo de curadoria de colec¢do arqueoldgica dirigido ao diagndstico preventivo,
tratamento laboratorial, inventario sistematico e a sua adequacdo a um sistema de
gerenciamento dos laboratérios de ensino do Departamento de Arqueologia da
UFPE. Busca dados qualitativos e quantitativos sobre as séries da colecdo antro-
polégica, potencializando a sua andlise e interpretacdo para a pesquisa cientifica
em arqueologia.

Inicialmente propusemos a pesquisa preliminar da bibliografia e documen-
tos primarios disponiveis, produzidos sobre as pesquisas que geraram a cole¢do
antropoldgica em estudo. Devem ser revisitadas as referéncias bibliograficas
das pesquisas sobre os materiais humanos pelo ano de publica¢do, problema de
orientacdo de pesquisa, nimero e caracteres das amostras estudadas, nomes das
séries, quantificacdo da colegdo, datas da formacgdo das séries, natureza das fontes
bibliograficas citadas, titulos dos artigos e textos produzidos. Um segundo momento
desse processo inclui a formulagdo de modelos de fichas de inventario sistematico
para uso em laboratdrio, reagrupando dados biolégicos, culturais e bibliograficos
das séries ou unidades de remanescentes humanos.

Os parametros curatoriais empregados por Buikstra e Gordon (1981) carac-
terizam um estudo complexo e consideram uma analise de diferentes aspectos
de cada colec¢do antropoldgica, ndo relacionados diretamente ao tratamento de
conservagao e restauro dos ossos, conforme pretende este projeto.

Interessam: a) o ano da publicacdo referente a colecdo ou parte dela; b)
o problema de pesquisa ou orientacdo do problema de pesquisa sobre a colecdo,
como descritivo, técnico, investigativo, interpretativo; c) o nimero de remanescen-
tes acessados ou de colecdes ou séries usadas (1 — menos de 30 individuos; 2 — de
30 a 100 individuos; 3 — de 101 a 300 individuos; 4 - de 301 a 1000 individuos e
5 —mais de 1000 individuos); d) nomes e nimeros das colecdes ou da série empre-
gada, registrando, quando possivel, as ndo analisadas ou raramente revisitadas;
e) o tamanho das cole¢des ou suas séries; f) as datas de formagdo das séries da
colecdo ou colegdes; g) a realizacdo de reestudos (sim, ndo, novos problemas; sim,
com velhos problemas e mesmas conclusdes; sim, com velhos problemas e novas
conclusdes; sim, com velhos problemas e conclusdes incompletas e h) uso de novas
técnicas (sim, ndo).

Estes dados satisfazem as exigéncias do estudo curatorial das colecdes ja
constituidas.

Uma colecdo ou suas séries, durante todo o periodo das suas continuas
constituicdes, sdo estudadas a partir de dados produzidos primeiramente em
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campo e laboratdrio ou em fontes secundarias, bibliograficas, ja disponibilizadas.
Nesse sentido, reestudar uma cole¢do de remanescentes humanos de procedéncia
arqueoldgica significa rever novos e antigos problemas de pesquisa, evidenciando
o potencial analitico e interpretativo sobre a prépria colecdo e sobre a forma de
producdo de conhecimento arqueoldgico no presente e verificar as mudangas e
continuidades do fazer arqueoldgico no processo historico dessa disciplina cientifica.

4. Fragilidade dos Remanescentes Osseos Humanos
e a Conservacao Arqueoldgica

A fragilidade iminente dos ossos e dentes humanos provenientes dos sitios
arqueoldgicos pré-histéricos e histéricos demanda um tratamento especifico desse
material, do campo ao laboratério, passando pela sua guarda constante, envolvendo
a sua conservagao e restauro.

A proposta de estudo sobre a deterioracdo dos ossos de Millard (2001) consi-
dera a agdo de processos tafondmicos que causam mudancas fisicas e quimicas nos
mesmos, sendo ambas responsdveis pelo decaimento do potencial de informagado
arqueoldgica. Esses processos estavam mais ou menos estaveis até a retirada dos
ossos do substrato arqueoldgico, quando irdo passar por novos processos sob o
controle antrépico (Bass, 2005).

A compreensdo dos fatores tafondmicos que atuam sobre os ossos depende
do entendimento da estrutura e quimica éssea, das possiveis mudancas fisicas e
quimicas ocorridas antes da deposicao e das interagdes com o ambiente geoquimico
do substrato do sepultamento.

As acbes de conservacdo propostas de carater direto e indireto devem ser
realizadas permanentemente, considerando que os materiais arqueolégicos de natu-
reza/origem organica estdo sob a guarda da instituicdo e a demanda por endosso
institucional estd sempre presente. Estes sdo passiveis de altera¢des tafondmicas
apods a sua vinda de campo.

Agentes de alteragao:

Presencga de contaminantes e infiltragcGes de agua: Interacdes com o ambiente
geoquimico do substrato durante o sepultamento;

Acdo de microrganismos (fungos e liquens);

Acao de insetos e pequenos roedores;

Furtos e vandalismo;

Falta de manutengdo e Monitoramento: Restauragdes ja degradadas;

A manipula¢do incorreta sucessiva e eventos incidentais (quedas, perdas,
descamamentos, rachaduras e pulverizacdo) decorrentes da natureza do
material e dos processos de decomposicdo ja instalados desde a sua retirada
de campo.
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Alteracdes Osseas:
Alteracdo da estrutura e quimica dssea;
Mudancas fisicas e reagdes quimicas ocorridas antes da deposicao;

RemodelagGes no material ésseo. Estas podem ser Naturais ou Culturais -
traumas, doencas, anomalias e a distincdo de sexo, idade e regido do esqueleto
— axial e apendicular.

4.1. Diagnose Parcial para duas cole¢des antropologicas

e acompanhamentos

Sitio Pedra do Alexandre compd&e-se de remanescentes humanos provenientes

de 31 sepultamentos escavados sistematicamente entre 1990 e 2011 - Rio Grande
do Norte (-10.000 BP)

Furna do Nego, compde-se de ossos coletados assistematicamente em

1998- Municipio de Jatauba (+500 BP), Pernambuco.

4.1.1. Caracteristicas de alteracOes dsseas observadas nas colecdes de estudo:

Colegdo Sitio abrigo pré-histérico Pedra do Alexandre, Carnauba dos Dantas, RN:

1. Presenca de permineralizacdo, intensa fragmentacao e mistura com perdas
de ossos, com sinais de quebras postmortem;

2. Sinais de queimas, possivelmente associados aos tratamentos do corpo
no ciclo funerario.

3. Materiais osteoldgicos com sinais de antigos restauros e de processos de
decomposigao intrinsecos.
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Figura 1. Fragmentos da face do individuo do sep. 28 - permineralizagdo e dispersdo dos ossos em campo.
Fonte: LABIFOR



Figura 2. Aspecto da fragmentagdo e incompletude dos ossos do esqueleto
do sepultamento 28 - os mais escuros estdo permineralizados. Fonte: LABIFOR

Figura 3. Fragmentos do cranio do esqueleto do sepultamento 20, com presenca de cera
de carnauba de uso odontolégico, adesivos e sinais de quebras auséncia dentaria post-mortem,
etiqueta 946. Fonte: Ferreira, 2013.
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Figura 4. Mandibula de Sepultamento 15A, sem numeragao.
Fonte: Ferreira, 2013

Colegdo Furna do Nego, Municipio de Jatatiba, PE:

1. Presenca de fungos, degradacdo pela acdo do sol e das dguas em 0ssos
expostos, desarticulacao, mistura e incompletude dos esqueletos;

2. Presenca acompanhamentos funerarios e de ocre (com sinais de esfrega-
mento manual sobre o0s 0ssos);

3. Presenca sinais de doencas, traumas e anomalias.

Figura 5. Ossos de adultos e crianga com sinais de pigmentagdo
com ocre (post mortem). Fonte: LABIFOR
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ORDEM FAMILIA GENERO TAXON

NO. REGISTRO  MATERIAL
FN159 dente canino Artiodactyla Tayassuidae Tayassu Tayassu tajacu
FN157 dente premolar Artiodactyla Tayassuidae Tayassu Tayassu tajacu
FN158 dente incisivo inferior Carnivora  Canidae

DENTE COMPRIMENTO LARGURA ESPESSURA

FN159 62 mm 21 mm 15 mm

FN157 29 mm 22 mm 17 mm

FN158 24 mm 11mm 8 mm

Figura 6. Acompanhamentos Funerarios. Fonte: LABIFOR

Figura 7. Cranio de subadulto (crianga de 9 a 10 anos de idade)
com craniosinostose (craniostenose) da sutura sagital. Fonte: LABIFOR
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4.1.2. Demanda identificada para a Conservagao Arqueoldgica:

Incompletude dos esqueletos;
Hiperfragmentacdo;

Quebras recentes;

Uso de colas e consolidantes.

4.1.3. Procedimentos e praticas:

Limpeza Investigativa (higienizacdo);
Estabilizacdo;

Consolidagao;

Reconstituicao;

Acondicionamento.

5. Resultados Alcancados

5.1. Embasamento tedrico para os estudos mortuarios e da bioarqueologia

Nos ultimos anos, a Bioarqueologia (Larsen, 2002; Buikstra, 2008) tem ofere-
cido inumeros instrumentais tedricos e metodoldgicos para o avancgo das pesquisas
em arqueologia, especialmente aquela que trata do estudo e interpretacao de
uma parcela bioldgica do fendmeno da morte entre populagdes extintas brasilei-
ras. Entretanto, uma archeologie de I'mort, agregada a archaeotanathology, e a
osteoarchaeology, com representantes franceses expressivos como Thomas (1975),
Binant (1991), Duday (2009) e Pettitt (2011), representa uma nova perspectiva aos
arquedlogos brasileiros, interessados no estudo das sociedades e culturas extintas,
em seu contexto de vida cotidiana e dos remanescentes de ritos de passagem de
carater exclusivamente funerario. O interesse esta voltado, neste segundo caso,
ao contexto arqueoldgico dos remanescentes humanos, atualmente reivindicado
também pelos bioarquedlogos.

Rever colec¢bes antropoldgicas implica em revisitar conjuntos de remanes-
centes esqueletais humanos (human skeletal remains, um termo ja suficientemente
desgastado) a procura de um sentido que justifique a sua guarda e conservacdo
ou mesmo a continuada “recuperacao” desses ecofatos e seus acompanhamentos
funerdrios.

A cole¢do do Departamento de Arqueologia, com remanescentes de cerca
de 50 individuos sendo este nimero de individuos aproximado, com quantificacdo
flutuante pois depende da entrada e da saida de materiais na reserva técnica, tem
sido empregada em estudos investigativos, descritivos ou interpretativos prelimi-
nares, na revisdao de abordagens da arqueologia da morte e da bioarqueologia e na
formulagdo de novos problemas e hipodteses de pesquisa basica ou aplicada, sendo
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previstos, eventualmente, usos eminentemente museolégicos e de expografia do
conhecimento arqueoldgico sobre o povoamento da regido Nordeste do Brasil.
Seu potencial de uso e reuso mostra-se ampliado com a aplicagdo do inventario
sistematico e a sua divulgacdo no meio académico, favorecendo novas e multi-
plas perspectivas futuras de producdo de conhecimento sobre os remanescentes
humanos de proveniéncia arqueoldgica dos estados de Pernambuco e Rio Grande
do Norte, especialmente.

Entretanto, o estado de conservagdo dos remanescentes humanos na reserva
técnica em questdo, indica a necessidade de um plano de diagnose preventiva para
resolver problemas de conservagao e restauro. Materiais provenientes de pesquisas
antigas e os das pesquisas em andamento devem ter planos de diagnose preventiva
diferentes, mas complementares.

As novas séries da colecdo antropoldgica estdo em processo de formacao,
como a série antropoldgica da Furna do Nego, sitio abrigo no municipio de Jatauba,
PE. A série de Pedra do Alexandre é a mais extensa e com documentac¢do complexa,
resultante de 15 anos de pesquisas na drea do Seridd, RN. Outra série diferenciada
contém amostras de tecidos de vestes e adornos provenientes das escavacdes
arqueoldgicas realizadas entre 2008 e 2010 no Mosteiro da Luz, no centro da cidade
de S3o Paulo, SP, recentemente sob a guarda da UFPE.

Com a observacdo desses dados, outros quatro aspectos da cole¢dao antro-
poldgica serdo investigados: a) a longevidade do uso da colecdo ou suas séries; b)
o reuso de antigas séries de remanescentes humanos; c) a utilizagcdo de cole¢des
diversas para a comparacao de dados e d) o tamanho da colecédo e a frequéncia do
seu uso; e) a formatacdo de reestudos futuros e novas perspectivas de pesquisa
e reuso da colecdo para fins multiplos, quais sejam: pesquisa cientifica, ensino,
extensdo, musealizacdo, conscientizagao social, necessidade de parametros éticos e
bioéticos na lida com esse material, conscientizacdo politica e governamental sobre
a importancia do patrimonio arqueoldgico do Nordeste do Brasil representado por
essa categoria de vestigio — 0ssos humanos e de outros animais, remanescentes
vegetais e artefatos produzidos com materiais de natureza orgéanica.

5.2. Proposta para a Elaborag¢ao de um Inventario Sistematico
da Colecao Antropoldgica do Departamento de Arqueologia

O uso de uma série antropoldgica vincula-se a sua importancia para a pesquisa
-incluindo as de natureza académica, de salvamento, contrato, interven¢des comuns,
assistematicas de membros de comunidades locais — ou para seu uso museografico
e museoldgico como recurso expografico de divulgacdo cientifica, em exposi¢cdes
permanentes e tempordrias, em museus tradicionais, exposi¢cdes temporarias,
museus de sitio e de escola e na educacdo patrimonial. Mesmo a experimentacdo
de novos sistemas de registro visual de remanescentes humanos arqueoldgicos é
objeto determinante da longevidade de determinados aspectos da cole¢ao. Con-
quanto ndo seja estipulado o descarte, a reinumacgao ou o arquivamento perpétuo
da colecdo, esta possui um tempo de permanéncia na instituicdo e na sociedade
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constituindo banco de memaria coletiva imprescindivel no contexto da producao
de conhecimentos sobre a histéria humana. Os resultados desta pesquisa serdao
incorporados ao Projeto Museus em Rede: Museus e Cole¢des da UFPE, do Depar-
tamento de Antropologia e Museologia desta universidade e que tem por objetivo
realizar um levantamento dos museus e colegGes visitaveis da instituicdo, quanti-
ficando, avaliando, dimensionando, articulando e revelando os bens patrimoniais
produzidos e/ou incorporados a UFPE e apresenta-los a sociedade, promovendo
exposicdes tematicas e apoiando o desenvolvimento e a integragao dos acervos.

Buikstra e Gordon (1981) destacam a importancia dos dados comparativos
para a geragao de novas informagdes cientificas. Cada problema de pesquisa possui
maior ou menor permeabilidade A continua abertura da colecdo antropoldgica do
Departamento de Arqueologia aos pesquisadores nacionais e internacionais possibilita
o constante circuito e intercdmbio de ideias e novas perspectivas para o seu estudo
sob a perspectiva da arqueologia da morte, sob o viés bioarqueolégico, microevolu-
tivo, paleodemografico e paleodietario; ainda, a estratégia de guarda, acessibilidade
controlada e preservacdo da mesma, somada aos recursos de conservagao e restauro
e da musealizacdo, sdo essenciais para essa longevidade da colegao.

Investigacdes cientificas voltadas as relagGes entre as teorias da biologia humana
e da cultura e da revisdao de conceitos e tematicas como raga, microevolug¢do humana,
modo humano de adaptagdo ao ambiente, origens do Homo sapiens e povoamento
da América, entre outros, tem propiciado o reuso de colecdes e dos dados continua-
damente produzidos sobre elas, como aqueles propiciados pelos inventarios sistema-
ticos, como os propostos por Buikstra e Ubelaker (1994). Este reuso se caracteriza por
um problema de pesquisa e a sua natureza fundadora: projeto descritivo, técnico ou
interpretativo. Nessa perspectiva de complexificacdo do conhecimento: de descritivo
ao interpretativo, ndo podemos conceber a relagdo sinergética que os une. Reuso
implica em reestudo e insercdo de antigas questdes em novas propostas e vice-versa,
como nos relembrou Ubelaker (1980), em seu Human Bones and Archeology: os
estudos bioarqueoldgicos de populacdes do passado podem gerar novas perspectivas
em relagdo as novas abordagens tematicas, podendo ou ndo representar um tema
transversal insoluvel, passivel de iminente mudanca.

A longevidade da colec¢do possui correlagdo com o seu préprio tamanho,
dependendo da sua visibilidade e importancia no ambito das ciéncias dedicadas ao
seu estudo. Nem sempre as perspectivas da antropologia forense no dmbito da odon-
tologia legal contemplam coleg¢es arqueoldgicas. Quando ocorre o interesse, este
resulta da falta de cole¢Ges antropoldgicas disponiveis na area em questdo. Entretanto,
para o desenvolvimento dos estudos de microevolu¢do humana e sobre a construgao
de conhecimento sobre as praticas funerarias pré-histdricas, essa colecdo destaca-se
num contexto de novas e recorrentes demandas. Em nosso trabalho, ndo buscamos
relacionar as frequéncias ou providenciar testes de significancia mas visualizar uma
outra parcela da epistemologia do conhecimento cientifico.

Como forma de avaliar o potencial de estudo bioarqueoldgico e museoldégico
da colegdo e suas séries, foram formuladas fichas de laboratério detalhadas conforme
as recomendacOes de Brothwell (1981), Boddington et al. (1987), Ubelaker (1984),
Buikstra e Ubelaker (1994), Rogers e Waldron (1995), Campillo e Subira (2004), Bass
(2005), Ortner (2005), Byers (2008), Ufderheide e Rodriguez-Martin (2008), Roberts
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(2009), Cox et al. (2009), Almeida e Neves (s. d) e White, Black e Folkens (2012). A
aplicacdo amostral das mesmas objetivou o mapeamento quantitativo e qualitativo
das séries, representando uma parcela do total da colecéo.

Sitio arqueoldgico

Materiais arqueoldgicos

Quantificagao

Osseo, malacoldgico, vestigios

Alcobaga de fauna 173 registros
Alcobaga | Osseo, cabelo, sedimentos 218 registros
Alcobaga Il Osseo, tecido (pele) 53 registros
Baluarte Osseo, malacolégico 27 registros
Barrinha Osseo 1 registro

Boqueirdo de Parelhas

Osseo, malacolégico,
sedimentos, vegetais

48 registros

Campo de futebol Osseo 1 registro
Cruz do Patrao Osseo, 244 registros
Furna do Nego Osseo 175 registros
Furna dos Caboclos Osseo, malacolégico 2 registros
Ilha de Sorobabel Osseo 1 registro

Osseo, sementes, carvao,

Inhama L. 11 registros
malacoldgico

Jerimum Osseo 3 registros

Lagoa da Pedra Conceigdo das . .
dsseo 1 registro

Creoulas

Letreiro do Sobrado Osseo 1 registro

Engenho Monjope

Osseo, couro, vegetal, dentes,
outros

110 registros

Monumenta Osseo 1 registro

Morro dos Ossos (Venturosa, < .
Osseo 1 registro

PE)

Sitio sem identificacdo Osseo 6 registros

Nossa Senhora do O Osseo 68 registros

Olho D’Agua das Gatas

Osseo , malacoldgico,
microfauna, outros

56 registros

Pedra da Lagoa

Osseo

2 registros

Pedra do Alexandre Il

Osseo, malacolégico,
microfauna, sementes,
sedimentos, madeira, outros

4011 registros

Pedra do Cachorro

Osseo, outros

22 registros

Pedra do Catole

Vegetais

6 registros

Pedra do Chinelo

Osseo

102 registros

Pedra do Tubardo

Osseo , malacoldgico

3009 registros

Pedra do Velho Samuel

Osseo (fauna)

1 registro

Pedra dos Ossos

Osseo

9 registros

Peri-Peri Osseo, carvio 24 registros
Sao Bento Osseo, malacolégico 227 registros
Sao Pedro Osseo, sedimentos 7 registros

Serra da Gruta do Padre

Osseo, fosseis vegetais,outros

136 registros

Serrote do Padre

Osseo

1 registro

Sitio do Campo

Osseo e dentes (fauna)

9 registros

Tabela 1. Relagdo Inicial de sitios arqueoldgicos, tipo de material e quantidade de embalagens relacionados

a colegdo antropoldgica que esta sob a guarda do Departamento de Arqueologia da UFPE até 2014
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Outros materiais incluem liticos, ceramicos, metais, lougas, contas de colar.
As fichas compreenderam: a) ficha de inventario de ossos humanos esparsos;
b) ficha de inventdrio de esqueletos e dentes de adultos; c) ficha de inventario de
esqueletos e dentes de subadultos (fetos, recém-nascidos, criancas e adolescen-
tes). Foram complementadas pelo emprego de fichas de célculo de NMI (quando
necessario), remodela¢des tafondmicas e tragos culturais, sugestdo de diagnose de
sexo, idade bioldgica, dados paleopatoldgicos, sobre traumas e anomalias, dados
osteométricos de adultos e subadultos (imaturos) e de caracteres ndo-métricos,
ficha de registros fotograficos e radiograficos, perfazendo 26 fichas.
Os modelos incluiram trés diagramas de esqueletos, um com as unidades
Osseas separadamente e dois de maxilas e mandibulas, preenchidos por pelo menos
dois observadores. Em decorréncia da extensdo e complexidade desse inventario,
o procedimento descrito nos resultados contempla uma primeira de trés etapas de
laboratério, abrangendo a colecdo como um todo.

6. Consideracgdes Finais

Na sociedade brasileira, o estudo do fenbmeno da morte, mesmo na pers-
pectiva cientifica, é ainda um tabu, quando comparado as demandas crescentes
por saude e longevidade dos individuos sociais no presente e ao nivel de com-
preensdo social sobre o potencial de informacao dos dados mortuarios sobre
as sociedades do passado, que, a priori, mesmo como curiosidade, “devem ser
esquecidas e sepultadas”. O encontro fortuito de remanescentes humanos em
sitios arqueoldgicos, especialmente os coloniais (histéricos), representam um
problema em Pernambuco (p. ex. Capela em Custddia), especialmente na area de
Recife, PE (p. ex. covas na Igreja da Varzea, Jaboatdo de Guararapes, Pilar, Tunel
da Abolicdo): estdo sempre associados a empreendimentos de obras urbanas
emergenciais e a sua escavag¢ado — de salvamento — ndo tem possibilitado estudos
arqueoldgicos mais aprofundados e conforme as necessidades especificas dessa
categoria de vestigio. Também a falta de informacdo dos gerenciadores publicos,
das empresas (de engenharia, mineragdo, da midia, de saneamento de agua, de
eletricidade e esgotos) e da populagdo recifense sobre a importancia dos estudos
mortuarios para a compreensao da histéria humana em Recife é voraz e segue a
passos largos. Sobre isso, associa-se o descaso, ocultacdo e destruicdo de vestigios
antes da chegada dos arquedlogos e a falta de denuncias sobre o encontro de
esqueletos que ndo estejam relacionados a casos forenses.

A compreensdo dos problemas sociobioculturais no presente, relativos as
doencas e as consequéncias do modo de adapta¢cdo humana ao ambiente. Novas
técnicas aplicadas em antigas colecdes podem surpreender ao evidenciar o esgota-
mento de uma parcela do potencial de analise e interpretacdo dos remanescentes
humanos ou a abertura de novas perspectivas no ambito dos estudos compara-
tivos, estatisticos e bioantropoldgicos e, em especial, em relacdo a arqueologia
das praticas funerarias, em discreto desenvolvimento no Brasil. O reuso também
estd relacionado ao processo de musealizacdo dos remanescentes humanos.
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Certamente a colecdo antropolégica do Departamento de Arqueologia
representa uma parcela extremamente significativa em meio as colecdes antro-
poldgicas das demais instituicdes brasileiras como as extensas e histdricas séries
do Museu Nacional da UFRJ, as séries de esqueletos de sambaquis do Museu do
Homem de Joynville, em SC, do MAE-USP, do IAB, RJ, Museu de Histdria Natural
de MG, do Museu Paraense Emilio Goeldi, entre outras instituicdes que mantém
a guarda dessa categoria de vestigio arqueoldgico. Essas cole¢cbes serviram e
servem a geragoes de arquedlogos e bioantropdlogos, caracterizando a existéncia
de uma longevidade do uso dessas séries de materiais humanos para a producdo
de conhecimento cientifico em areas correlatas.

Diante do surgimento de uma demanda de reivindica¢des por remanescentes
humanos pelas populag¢des indigenas, inicialmente nos EUA e mais recentemente
no Brasil, incluindo as populagdes quilombolas, com cultura de matriz africana,
sempre existe a questdo sobre a volatilidade do pertencimento de ecofatos e
mesmo de artefatos de origem mortudria — e, portanto, cultural. As justificativas
de pertencimento fundamentam-se na identidade genética e cultural — biocultural
- nas estruturas de parentesco, de justica a usurpacdo de direitos funerarios ou
mesmo na ancestralidade de longa duragao. O medo manifesto por representantes
das populagdes indigenas diante de sepulturas, ossos ou urnas funerarias expressa
o instinto de auto-preservacdo diante do colonizador/conquistador, simbolo de
inUmeros processos de desaparecimento dessas mesmas popula¢des: extingao
moral, psiquica, mitolégica, identitdria e corporal.

Entretanto, questdes especificas se justapdem: por que preservar remanes-
centes humanos por longo tempo — o que representa certo dispéndio de profissio-
nais e tecnologia - quando nem mais os seus descobridores existem e nem mais
sdo procuradas pelos novos pesquisadores? Como recuperar e conservar 0ssos
quebradicos, mal reconstituidos, erodidos por acidos dentro dos laboratérios,
empoeirados, contorcidos e impregnados com paraldides, ceras, colas Ducco e
PVA’s, ninhos de roedores, cupins, tracas, formigas e baratas, portadores ndao mais
de patologias, traumas e anomalias, mas de inumeraveis fraturas pds-escavacao,
resultantes de manuseios despreocupados ou despreparados? E possivel expor
essas colecBes aos novos problemas sugeridos pelas mensuracdes osteométricas,
ao escaneamento tridimensional em campo e no laboratério? A curadoria de
longa duracdo permite identificar e tornar visiveis problemas nao perceptiveis
na instancia macroscépica.

A reinumacdo de esqueletos humanos, especificamente no Brasil, tanto
de procedéncia pré-colonial, de contato ou colonial, quando ndo vinculados com
a participag¢ao conjunta da sociedade imediatamente relacionada aos mesmos
(seus descendentes), representa um retrocesso no sentido de propiciar o desen-
volvimento cientifico da Arqueologia e da Antropologia Bioldgica, voltadas ao
conhecimento do modo de vida, das doencas, dieta, caracteristicas morfoldgicas
e formas de adaptacdao humana ao ambiente e outros sinais de interacdo social
entre as populagGes que ocuparam nosso territério, provenientes de varios conti-
nentes e as suas relagdes, proximidades e diferencas com a nossa sociedade atual.

Os esforcos realizados para a guarda, cura e conservacdo de colegdes de
esqueletos humanos de procedéncia arqueoldgica sdao extremamente benéficos
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para o desenvolvimento do conhecimento cientifico. Uma cole¢do com séries
distintas no tempo e espaco constitui objeto de estudo para a reorientacdo de
problemas, em pesquisas interpretativas ou investigativas. A constatacao de
verificabilidade e da validagdo, conceitos importantes na produgdo de conheci-
mento cientifico, pode ser avaliada em processos de inventdrio que consideram
a curadoria de longa duragao.

Nesse sentido, uma série mais antiga ou a colecdo como um todo, pode ser
mais frequentemente usada para o desenvolvimento de novas técnicas e para ser
comparada com séries e cole¢Ges mais recentes. Interessa o estudo do compor-
tamento humano a partir dos remanescentes de natureza organica relacionados
direta ou indiretamente ao corpo, em uma perspectiva arqueoldgica, acrescida
das suas subdisciplinas e ciéncias relacionadas, como a antropologia (antropo-
logia bioldgica/fisica, antropologia forense), bioarqueologia (osteoarqueologia,
zooarqueologia, arqueotanatologia, biohistdria, osteobiografia), arqueologia da
morte (arqueologia funeraria, arqueologia das praticas mortudrias/funerarias,
estudos mortuarios) e arqueologia forense.
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ABSTRACT

This paper presents a project of conservation, restoration and curation of human
remains and other organic materials such as macro- and micro-remains of flora and
fauna recovered from archaeological sites in the Northeast of Brazil. Among the
anthropological collections under the care of the Department of Archaeology at the
Federal University of Pernambuco, in the technical services section of the Laboratory
of Biological and Forensic Archaeology and the Laboratory for Conservation and
Restoration are those of Pedra do Alexandre, Alcobaca, Buique, Furna do Nego,
Pedra do Tubardo, among others. The conservation and restoration process in the
institutions engaged in the safeguarding, preservation, museum development and
scientific study of archaeological heritage involves a wide range of procedures and
practices such as laboratory treatment (cleaning), restoration, curation, data handling
for research purposes and public activities as well as disposal of collections for
storage in the technical services section. This project thus aims to implement the
activities related with the management of archaeology laboratories and respective
technical services section created in 2012 at the Centre for Philosophy and Human
Sciences, Federal University of Pernambuco, Recife, PE.

Key-words: design, archaeological heritage, organic remains, conservation.

1. Introduction

The conservation and restoration process in the institutions involved in the
safeguard, preservation, museumisation and scientific study of archaeological
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heritage involves a set of procedures and practices such as laboratory treatment
(cleaning), restoration, curation, data handling for research and public display pur-
poses as well as disposal of collections in the technical section.

The preservation of cultural assets presupposes knowledge of what is meant
by cultural asset. Cultural assets are all material objects of cultural traditions
whether movable such as books, manuscripts and objects of artistic, historical or
archaeological interest, including scientific collections; and immovable, such as
architectural, artistic and historical monuments as well as archaeological sites and
other built structures of historical or artistic interest (Daifuku, 1969) . In this project,
the assets of archaeological interest are represented by human skeletal remains
and other organic materials such as non-human bones and teeth, macro and micro
traces of flora and fauna from archaeological sites in the Northeast of Brazil. Among
the anthropological collections under the care of the technical services section
of the Laboratory of Biological and Forensic Archaeology and the Laboratory for
Conservation and Restoration within the Department of Archaeology at the Federal
University of Pernambuco are those from Pedra do Alexandre, Alcobaga, Buique,
Furna do Nego, Pedra do Tubarao, among others.

This project thus aims at implementing the activities associated with the
management of the archaeology laboratories within the so-called Laboratory of
Archaeology 2 (includes the Laboratory of Biological and Forensic Archaeology
- LABFOR and the Laboratory for Conservation and Restoration - LACOR), with
the facilities of the technical services section on the first floor of the Centre for
Philosophy and Human Sciences, Federal University of Pernambuco, Recife, PE,
created in 2012 with logistics by the Board of the Centre.

Methodological and technical conservation & restoration parameters of
this type of archaeological remains were specifically described by Brothwell
(1981), Bass (2005), Cassman et al. (2008) and Roberts (2009). Description of
these parameters can also be found in parts of texts on Biological Anthropology
by Buikstra and Ubelaker (1994) and Stodder (2008) . In this perspective, conser-
vation and restoration includes laboratory procedures such as cleaning, identifi-
cation (classification), quantification, numbering, recording - curation - inventory,
reconstitution and reconstruction, disposal, handling control of organic materials.
Dissemination of the potential for analysis, interpretation and museumisation of
biological materials as well as its display both to internal and external publics is
also planned.

The current availability of a technical services section with controlled tem-
perature and relative humidity monitoring enables to protect and appropriately
treat the materials brought from the technical section of the Centre for Archaeo-
logical Studies on the 10th Floor of the CFH considering that disposal, recording
and preserving processes vary according to research purposes. Frequent handling
without adequate criteria commonly implicates material reformulations which
may be revised according to the methodology proposed in this project.

The completion of these activities, a priori gathered under the name of
conservation and restoration activities, are the responsibility of lab coordina-
tors, institutional archaeologists/technicians and interns, undergraduate and
postgraduate students, and other lab users. The management system proposed
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on the basis of these activities involves all stakeholders, increasing the potential
for analysis and interpretation, the scientific and social use of data and objects in a
systematic manner in line with the mission of the Federal University of Pernambuco.

2. Archaeological Conservation as a Matter of Ethics

Given the expansion of the concept of preservation, which is mostly related
to the overall action leading to the implementation of the necessary measures
to prevent physical and chemical deterioration of cultural heritage and extend its
lifetime, also known as “umbrella” action according to Guimardes (2012); preser-
vation is designed to safeguard and protect the different media containing any
information whatsoever and includes all administrative and financial management
related measures, the establishment of policies and plans for managing collections;
the improvement of curation facilities; the updating of staff and techniques to
prevent the deterioration of supports.

In face of this scenario, it is necessary to bring technical information that can
assist with the hard task of making them accessible and concurrently preserving
their cultural value. To enable this, the professionals working directly or indirectly
in the technical processing, administration and safeguard of these collections
within institutions using different techniques of recording cultural memory, must
understand the importance of this work for the preservation of the collections and
inherent information for present and future generations.

From this understanding, Guimaraes (2012) highlights some issues such as
the establishment of a direct relationship between administrative actions, financial
resources, technical and scientific resources, human resources and the establish-
ment of priorities. He places the need to define protection measures based on
pre-established diagnosis priorities at the centre of discussion taking into account
such aspects as appropriate care facilities, cleaning of collections, environmental
control, disposal of collections, standardisation of furniture, safety, disaster pre-
vention, access standardisation.

Guimardes (2012) draws attention to the importance of defining action plans
for the restoration of collections, given the ethical issues implied in this activity, as
well as defining responsibilities in establishing preservation policies for the collec-
tions within institutions in which these responsibilities are under the direction of
non-restoration related sectors.

Thus, the control of the acquis is a key factor for its preservation. According
to Mello and Silva (2012), the control of an acquis should include, not only its loca-
tion, movements, interventions, consultation and access, but also people’s access to
curation facilities. For this purpose, many actions can be planned, since the initial
stages of acquisition to final disposal after technical intervention.

The lack of control over collections favours the occurrence of a wide range
of accidents. So the professionals directly involved in the protection and preser-
vation of institutional collections must have a clear notion of the importance of
taking measures to control the acquis. Above all, they must be aware of the need
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to identify problems and present solutions in writing, even when the solutions do
not fall within their duties or jurisdiction.(Mello, Silva, 2012: 14).

According to Lima (2007), archaeological sites were the main focus of conser-
vationists in Brazil until very recently, which is understandable given the constant
threats to which they were subjected due to urban expansion pressures, but today
the concern is about a more silent and hardly discernible, albeit relentless, form of
destruction: that caused by poor preservation conditions of collections deposited
in museums or research institutions. (Lima, 2007: 245).

The concern with archaeological collections accumulated in institutions
without proper conditions and without a body of technical experts in preventive
conservation has been widely discussed in the Brazilian Archaeology Society (SAB)
being a key point in the agenda of the National Centre for Archaeology-CNA/IPHAN.

According to Lima (2007), the difficulty of managing and maintaining these
collections in Brazil is getting worse, even causing degradation before extracting
any data from them, let alone knowledge. These are reduced to decontextualised
materials in museums and research institutions, precluding the production of
knowledge about the sociocultural systems that produced it.

The result is a series of losses and serious damages to national archaeologi-
cal heritage. For Lima (2007), the ethics of conservation is committed to providing
maximum longevity to archaeological records, involving not only physical evidences
of extinct sociocultural systems, but also all documentation associated with them,
from that produced at the time of the finding to that produced in subsequent studies.

It is a fundamental principle for the preservation of collections, specially of
archaeological collections, the fact that all the information connected with them
cannot be dissociated and that there is a crucial link between evidence and data on
their origin, means of production, criteria used for his registration and conservation,
analytical treatment and final interpretation forming an information network which
confers meaning upon them. (Lima, 2007: 18)

In view to this, we understand that the archaeological record lies not only in
the sites, but also in the material culture therein and all documentation produced
in connection with its research. We agree with Lima (2007): There is no point in
saving the sites if the information from recovered materials ends up on the shelves
of museums, universities and research centres for lack of appropriate conservation.

3. Summary of the Project

3.1. Theme and Problem

The theme of conservation and restoration of archaeological organic remains,
especially human remains recovered from various types of archaeological sites in
the Northeast (pre-colonial, contact and colonial) raises the question of how to
devise a process for the conservation and restoration of archaeological organic
materials, mostly human skeletal remains, so as to produce a systematic and perma-
nent management of the new archaeology laboratories of CFCH that is in line with
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UFPE’s mission of teaching, research, and extension and institutional custody of
these assets. For that, the hypotheses formulated include: a) there are parameters
for appropriate conservation and restoration treatment of human skeletal remains
in the specialized bibliography but they depend on readjustments to the material
in question; b) the implementation of the management of the abovementioned
laboratories involves the adaptation of the conservation and restoration process
of specific archaeological heritage that depends on the contribution of engineers,
technicians, archaeologists and students; d) proper use of conservation and res-
toration parameters to enhance the potential for analysis, interpretation, dissemi-
nation, museumisation and correct handling of human remains under the control
of the University and e) there are conservation and restoration parameters and its
continuous control from excavation to treatment in laboratory and possible display
in the context of short or long-term museum exhibition projects.

3.2. Objectives of the Project

The overall objective of this project is to implement a system for managing
the permanent activities of the Laboratory of Archaeology 2 (LABFOR and LACOR)
related exclusively with the anthropological collections kept in the technical services
section on the first floor of the CFCH. This system considers the involvement of
engineers, archaeologists, technicians, students and users in a controlled manner
and a chain of custody to ensure the good use and protection of the collections
through inventory record sheets, databases, recording of activities and products
derived from lab activities in areas such as teaching, research and extension.

The specific objectives of this project include: a) to draw up a laboratory usage
agreement that includes recording of daily activities and generation of training certi-
ficates or proofs of access to the collections; b) to carry out the general inventory of
the collections by place of origin with qualitative and quantitative data of materials
using laboratory record sheets; c) to develop a plan of diagnosis, including chain
of custody and based on the inventory data, of the state of conservation of human
bone material and damage and losses that occurred over time and unsystematic
handling with the purpose of building a preventive conservation and restoration
plan; d) to produce a lab database containing images of materials and copies of
on-site documents and bibliographic references (primary and secondary sources of
information about the archaeological material); and to disseminate the inventory
for teaching, research and extension purposes, as well as academic publications —
papers, reports, manuals and possible museumisation; f) to foster activities among
engineers, archaeologists, technicians, students and users who can be correlated
in the management system adopted; g) to comply with the standards set by the
national archaeological heritage protection bodies; h) to enable monitored partici-
pation of archaeology students and related areas in lab and in the technical services
section fostering the production of scientific knowledge on the anthropological
collection and its constituent series; i) to manage control and curatorial activities
of the materials held in the technical services section of LABFOR and LACOR. All
specific objectives are linked to the respective bibliographical research.
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3.3. The Project rationale

This project was motivated by the absolute lack of rules and regulations for
the conservation and restoration — diagnosis/inventory/cataloguing, handling,
laboratory treatment — cleaning, identification, reconstruction, recording, disposal -
specific to the anthropological collections of the Archaeology Department of UFPE.
This lack is associated with the constant requests for quantitative and qualitative
information about the archaeological collections of the Department of Archaeology
by the academic community of UFPE, faculty and students, for the development of
their research activities and by the technicians of the National Institute for Historic
and Artistic Heritage - IPHAN.

The maximisation of archaeological collections for ongoing research projects
(PIBIC-CNPq, FACEPE, projects of the Archaeology Department itself), new revision
studies (post-doc and masters projects), new research projects (in the region of
Brejo da Madre de Deus and support to the anthropological research series of the
historic cemetery of Pilar, Recife), for education and extension activities and for the
diagnosis of the state of conservation of materials held in technical services sections
become a crucial need because they establish a renewed interest and access by the
public, both inside and outside the university. Proposals for the curation of collec-
tions of human skeletal remains are rare in Brazil, with special mention to those of
the National Museum (UFRJ) and the Museum of Archaeology and Ethnology (USP).

With the recent availability of academic trainees with fellowship grants,
undergraduate students PIBIC-CNPq and postdoctoral projects, all with individual
basic or applied research projects on the anthropological collection kept in the
technical services section within the Laboratory of Archaeology 2 (DARQ-CFCH-U-
FPE), the interaction between research activities with the exchange of information
and interaction with this Project will be crucial.

3.4. Project Methodology

This basic technical research is characterised as a curatorial study on the
archaeological collection directed to preventive diagnosis, laboratory treatment,
systematic inventory and adjustment to a system for the management of the teaching
laboratories of the Department of Archaeology of UFPE. Search for qualitative and
quantitative data on the collection series, optimising the analysis and interpretation
of scientific research in archaeology.

Preliminary research should be done on available literature and primary docu-
ments produced the research that generated the anthropological collection under
study. Bibliographic references on human remains should be reviewed by year of
publication, problem orientation, number and characters of studied samples, series
names, collection quantification, dates of creation of series, nature of bibliographic
sources cited, titles of papers and texts produced. A second stage of this process
includes the formulation of standardised record sheets for systematic inventory in
laboratory including biological, cultural and bibliographic data of human remains
series or individual items.
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The curatorial parameters employed by Buikstra and Gordon (1981) feature a
complex study and consider an analysis of different aspects of each anthropological
collection, not directly related to the conservation and restoration treatment of the
bones, which is the aim of this project.

Aspects of interest: a) the year of publication of the collection or any part
thereof; b) the collection’s research problem or the problem orientation: descriptive,
technical, investigative and interpretative; c) the number of remains accessed or
collections or series used (1 - less than 30 individuals; 2 - from 30 to 100 indivi-
duals; 3 - from 101 to 300 individuals; 4 - from 301 to 1000 individuals and 5 - more
than 1000 individuals); d) names and numbers of the collections or series used
recording, wherever possible, those not analysed or rarely revisited; e) the size of
the collections or its series; f) dates of creation of the collections and its series; g)
re-studies undertaken (yes, no, new problems; yes, with the same problems and
conclusions; yes, with old problems and new conclusions; yes, with old problems
and incomplete conclusions and h) use of new techniques (yes, no ).

These data meet the requirements of the curatorial study of existing collections.

A collection or its constituent series are studied from data first produced in
laboratory and on site or from secondary bibliographic sources already available.
In this sense, to re-study a collection of archaeological human remains means to
review new and old research problems, demonstrating the analytical and interpretive
potential of the collection itself and the current form of producing archaeological
knowledge and to rethink the changes and continuities in archaeology over the
lifetime of the discipline.

4. Fragility of Human Skeletal Remains and Archaeological
Conservation

The evident fragility of human bones and teeth recovered from prehistoric
and historic archaeological sites require specific handling, from site to laboratory,
including constant control as well as conservation and restoration.

The study on bone deterioration proposed by Millard (2001) describes tapho-
nomic processes and inherent physical and chemical changes; both being responsible
for the reduction of the potential for archaeological information. These processes
are more or less stable until bones are removed from their archaeological substrate,
being subjected to new processes derived from anthropic action (Bass, 2005).

The understanding of taphonomic factors affecting bones depends on the
understanding of their structure and chemical composition, of physical and chemical
changes that may have occurred before deposition and the interactions with the
geochemical environment of the burial substrate.

The direct and indirect conservation actions now proposed should be car-
ried out on a permanent basis, considering that the archaeological materials of an
organic nature/origin are under the care of the institution and there is always the
need for institutional endorsement. These are subjected to taphonomic changes
after they are removed from site.
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Changeability factors:

Presence of contaminants and water ingress: Interactions with the geoche-
mical environment of the substrate during burial;

Action of microorganisms (fungi and lichens);
Action of insects and small rodents;

Theft and vandalism;

Lack of maintenance and monitoring;
Already deteriorated restorations;

Successive improper handling and incidental events (falls, losses, flaking, cra-
cks and spraying) arising from the nature of the material and decomposition
processes already visible at the time of removal from site.

Bone Changes
Alteration of bone structure and chemical composition;
Physical changes and chemical reactions occurred prior to deposition;

Remodelling of bone material. These can be either natural or cultural - trau-
mas, diseases, abnormalities and the skeleton’s categorisation by gender,
age and patterning - axial and appendicular.

4.1. Partial Diagnosis of two anthropological collections and components

The site Pedra do Alexandre comprises human remains from 31 burials sys-
tematically excavated between 1990 and 2011 - Rio Grande do Norte (-10.000BP).

Furna do Nego contains bones collected in in a non-systematic manner in
1998- Municipality of Jatauba (+500BP), Pernambuco.

4.1.1. The characteristics of bone change observed in the collections under study:
Collection of the prehistoric site Pedra do Alexandre, Carnatiba dos Dantas, RN:

1. Presence of permineralization, extensive fragmentation and bone loss with
signs of post-mortem fractures;

2. Signs of burning, possibly associated with body treatments in the funerary
cycle.

3. Osteological material with signs of old restorations and intrinsic decom-
position processes.

Figure 1. Fragments of the face of the individual in burial no.28 - permineralization and bone
dispersion on site. Source: LABIFOR
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Figure 2. A view of the fragmentation and incompleteness of the bones of skeleton
in burial n2 28 - the darkest are permineralized. Source: LABIFOR

Figure 3. Fragments of the skull of the skeleton in burial no.20, with the presence of carnauba
wax for dental use, adhesives and signs of tooth breakage, post-mortem tooth loss, label 946.
Source: Ferreira, 2013

Figure 4. Mandible of burial 15A, unnumbered. Source: Ferreira, 2013

Furna do Nego collection, Municipality of Jatatba, PE:

Presence of fungi, degradation by sunlight and water ingress in exposed bone,
dislocation, scattered bones and incomplete skeletons;

Presence of grave goods and ochre (with signs of hand rubbing over the bones);

Presence of signs of diseases, traumas and anomalies.

Figure 5. Bones of adults and children with signs of pigmentation
with ochre (post-mortem). Source: LABIFOR

ITEM No. MATERIAL ORDER FAMILY GENUS SPECIES
FN159 canine tooth Artiodactyla Tayassuidae Tayassu Tayassu tajacu
FN157 premolar tooth Artiodactyla Tayassuidae Tayassu Tayassu tajacu
FN158 lower incisor Carnivora  Canidae

TOOTH LENGTH WIDTH  THICKNESS

FN159 62 mm 21 mm 15 mm

FN157 29 mm 22 mm 17 mm

FN158 24 mm 11 mm 8 mm

Figure 6. Grave Goods. Source: LABIFOR

Figure 7. Subadult skull (child of 9 to 10 years of age)
with craniosynostosis (craniostenosis)
of the sagittal suture. Source: LABIFOR

4.1.2. Identified need for Archaeological Conservation
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Hyper-fragmentation;

Recent breaks;

Use of adhesives and consolidants.



4.1.3. Procedures and practices
Investigative cleaning (sanitizing);
Stabilisation;

Consolidation;
Reconstruction;
Disposal.

5. Results Achieved

5.1 Theoretical basis to mortuary and bioarchaeological research

In recent years, Bioarchaeology (Larsen, 2002; Buikstra, 2008) has offered
numerous theoretical and methodological tools for the advancement of research
in archaeology, especially that dealing with the study and interpretation of the
biological phenomenon of death among extinct Brazilian populations. Meanwhile,
an archeologie de I'mort [sic] along with archaeotanatology and osteoarchaeology
with exemplary French representatives such as Thomas (1975), Binant (1991), Duday
(2009) and Pettitt (2011), opens a new perspective to Brazilian archaeologists inte-
rested in the study of extinct societies and cultures in its everyday life context and
the remains of rites of passage of an exclusive funerary nature. In this latter case,
the focus is placed on the archaeological context of human remains, currently also
claimed by bioarchaeologists.

Reviewing anthropological collections implies revisiting groups of human
skeletal remains (a rather worn out term) searching for a meaning that justifies the
preservation and conservation or even the continued “recovery” of those ecofacts
and their accompanying grave goods.

The collection of the Department of Archaeology containing remains from
about 50 individuals (this approximate number being variable because it depends on
the incoming and outgoing stock of materials in the technical services section) has
been used in investigative, descriptive or interpretative studies and in the revision
of approaches to the archaeology of death and bioarchaeology as well as in the for-
mulation of new fundamental and applied research problems and hypotheses; with
prospects of being displayed in museums and exhibitions designed to disseminate
archaeological knowledge about the settlement of the Northeast region of Brazil.
Its use and re-use potential will be enhanced with the implementation of systematic
inventory and dissemination in academia, promoting new and multiple future pros-
pects of knowledge production about archaeological human remains specially from
the states of Pernambuco and Rio Grande do Norte.

Nevertheless, the state of conservation of the human remains kept in the
technical services section in question, indicates the need for a preventive diagnosis
plan to solve conservation and restoration problems. Materials originating from old
research and ongoing research should have different, but complementary, preventive
diagnosis plans.

o,
(!:Flmrope | 55



The new series of the anthropological collection such as the anthropological
series of Furna do Nego, shelter site in the municipality of Jatauba, PE, are at the
formation stage. Pedra do Alexandre is the most extensive series and the one with
the most complex documentation resulting from 15 years of research in the region
of Serido, RN. Other differentiated series contains samples of fabrics, garments and
adornments from the archaeological excavations carried out between 2008 and 2010in
Mosteiro da Luz, in downtown Sao Paulo, SP, recently under the custody of the UFPE.

Based on the observation of these data, four other aspects of the anthropological
collection will be investigated: a) the longevity of the use of the collection or its series;
b) the re-use of old series of human remains; c) the use of various collections for data
comparison and d) the size of the collection and the frequency of use; e) the format
of future researches and new research perspectives and re-use of the collection for
multiple purposes such as scientific research, teaching, extension, museumisation,
social awareness, need for ethical and bioethical parameters in dealing with this
material, political and governmental awareness about the importance of the archaeo-
logical heritage of North-eastern Brazil represented by that type of remains - human
and animal bones, vegetable remains and artifacts produced with organic materials.

5.2. Proposal to Prepare a Systematic Inventory of the Anthropological
Collection of the Archaeology Department

The use of an anthropological series is directly connected with its importance
for research - academic, rescue, contract, common interventions, unsystematic
members of local communities - or for its use in museum contexts for scientific
dissemination in permanent and temporary exhibitions, site and school museums
and heritage education. Even experimentation with new systems of visual recording
of archaeological human remains is a determining factor in the longevity of certain
aspects of the collection. Although disposal, re-inhumation or perpetual archiving of
the collection is not stipulated, it has a length of stay in the institution and in society
and constitutes an invaluable repository of collective memory in the context of pro-
duction of knowledge in human history. The results of this research will be incorpo-
rated into the Museums Network Project “The UFPE Museums and Collections” of
the Department of Anthropology and Museum Studies of this university and aims to
carry out a survey of the institution’s museums and public collections quantifying,
assessing, sizing, articulating and disclosing the assets produced and/or incorporated
into UFPE and making them available to the public promoting thematic exhibitions
and supporting the development and accessibility of collections.

Buikstra and Gordon (1981) highlight the importance of comparative data for
the generation of new scientific information. Each research problem is, to a greater
or lesser extent, flexible. The continuous accessibility of the collection to national
and international researchers enables the constant exchange of ideas and new study
approaches on the archaeology of death under the bioarchaeological, micro-evolutio-
nary, paleodemographic and paleodietary bias. Moreover, the strategy of protecting,
controlling accessibility and preserving combined with resources for conservation
and restoration and museumisation are essential to the longevity of the collection.
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Scientific research focused on the relations between human biology and culture
theories and the revision of concepts and themes such as race, human microevolu-
tion, human adaptation to the environment, the origins of Homo sapiens and the
settlement of America, among others, has allowed the re-use of collections and data
resulting from consecutive studies, like those derived from systematic inventories, such
as those proposed by Buikstra and Ubelaker (1994). This re-use is characterised by a
research problem and its nature: descriptive, technical or interpretive project. From
this perspective of complexification of knowledge - from descriptive to interpretative -
we cannot conceive the synergistic relationship that unites them. Re-usingimplicates
re-studying and formulating old issues into new proposals and vice versa, as recalled by
Ubelaker (1980) in Human Bones and Archaeology: bioarchaeological studies of past
populations can generate new insights regarding new thematic approaches, which may
or may not represent an insoluble cross-cutting issue, subject to imminent change.

The longevity of the collection is correlated with its own size, depending on
its visibility and importance within the sciences devoted to its study. Not always the
prospects of forensic anthropology, particularly forensic dentistry, include archaeolo-
gical collections. When an interest exists, it results from the lack of anthropological
collections available in the area in question. However, for the development of studies
on human microevolution and the production of knowledge about prehistoric burial
practices, this collection stands out within the context of new recurrent requests.
This paper is not intended to relate data frequencies or provide significance tests
but rather to explore another aspect of scientific epistemology.

In order to evaluate the potential of the bioarchaeological and museological
study of the collection and series, detailed laboratory record sheets were formulated
according to the recommendations of Brothwell (1981), Boddington et al. (1987),
Ubelaker (1984), Buikstra and Ubelaker (1994), Rogers and Waldron (1995), Cam-
pillo and Subira (2004), Bass (2005), Ortner (2005), Byers (2008), Ufderheide and
Rodriguez-Martin (2008), Roberts (2009), Cox et al., (2009), Almeida and Neves (s.
d) and White, Black and Folkens (2012). A sample application enabled the quanti-
tative and qualitative mapping of the series representing a portion of the collection.

Archaeological site Archaeological materials Quantification
Alcobacga Bone, shellfish, traces of fauna 173 records
Alcobaga | Bone, hair, sediment 218 records
Alcobacalll Bone, tissue (skin) 53 records
Baluarte Bone, shellfish 27 records
Barrinha Bone 1 record
Boqueirdo de Parelhas Elc;r:ﬁ,sshellﬁsh, sediments, 48 records
Football field Bone 1 record
Cruz do Patrdo Bone 244 records
Furna do Nego Bone 175 records
Furna dos Caboclos Bone, shellfish 2 records
Ilha de Sorobabel Bone 1 record
Inhama Bone, seeds, coal, shellfish 11 records
Jerimum Bone 3 records
I(.:arggzlgz Pedra Conceigdo das Bone 1 record
Letreiro do Sobrado Bone 1 record
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Bone, leather, vegetable, teeth,

Engenho Monjope 110 records

others
Monumenta Bone 1 record
Morro dos Ossos (Venturosa,
PE) Bone 1 record
Unidentified Site Bone 6 records
Nossa Senhora do O Bone 68 records
Olho D’Agua das Gatas thn:r’ shellfish, microfauna, 56 records
Pedra da Lagoa Bone 2 records

Bone, shellfish, microfauna,

seeds, sediment, wood, other | 011 récords

Pedra do Alexandre Il

Pedra do Cachorro Bone, other 22 records
Pedra do Catole Vegetables 6 records
Pedra do Catole Bone 102 records
Pedra do Tubardo Bone, shellfish 309 records
Pedra do Velho Samuel Bone (fauna) 1 record
Pedra dos Ossos Bone 9 records
Peri-Peri Bone, charcoal 24 records
S3o Bento Bone, shellfish 227 records
S&o Pedro Bone, sediment 7 records
Serra da Gruta do Padre Bone, plant fossils, others 136 records
Serrote do Padre Bone 1 record
Sitio do Campo Bone and teeth (fauna) 9 records

Table 1. Initial list of archaeological sites, type of material and amount of packages related with the anthropolo-
gical collection under the custody of the Department of Archaeology UFPE until 2014

Other materials include lithic, ceramic, metal, pottery, necklace beads.

Record sheets included: a) inventory sheet of scattered human bones; b)
inventory sheet of adult skeletons and teeth; c) Inventory sheet of subadult skeletons
and teeth (foetuses, infants, children and adolescents). They were complemented
by NMI spreadsheets (where necessary), taphonomic modelling and cultural traits,
gender diagnosis, biological age, paleopathological data on trauma and anomalies,
osteometric data from adults and subadults (immature) and non-metric characters,
photographic and radiographic record sheet totalling 26 records.

Models included three diagrams of the skeletons, one containing the bone
items separately and two of maxillae and mandibles and were filled by at least
two examiners. Due to the length and complexity of this inventory, the procedure
described in the results includes the first of three laboratory stages, including the
collection as a whole.

6. Final Considerations

In Brazilian society, the study of the phenomenon of death, even in the
scientific perspective, is still a taboo, when compared to growing requirements for
health and longevity of social subjects in modern societies and the level of social
understanding about the information potential of mortuary data on past societies,
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which a priori, even as a curiosity, “should be buried and forgotten”. The incidental
findings of human remains in archaeological sites, especially the colonial (historical)
ones, constitute a problem in Pernambuco (e.g. Capela em Custddia), specially in
the area of Recife, PE (e.g. Igreja da Varzea, Jaboatdo de Guararapes, Pilar, Tunel da
Abolicdo). As they are always associated with new urban construction works and
excavations - of a rescue nature — they have not enabled in-depth archaeological
studies that meet the specific needs of this category of remains. Also the lack of
information from public managers, companies (engineering, mining, media, water
sanitation, electricity and sewerage) and local population about the importance of
mortuary studies to the understanding of human history in Recife is enormous and
continues to grow. Neglect, concealment and destruction of evidence before the
arrival of the archaeologists and failure to communicate bone findings that are not
related with forensic cases contribute to aggravate the situation.

The understanding of the present socio-bio-cultural problems related with
diseases and the consequences of human adaptation to the environment, new
techniques applied in old collections might bring surprises by focusing on the
exhaustion of a portion of the potential for analysis and interpretation of the human
remains or open up new perspectives within the context of comparative, statistical
and bio-anthropological studies, and in particular in the context of the archaeology
of burial practices which is slowly developing in Brazil. Re-use is also related to the
museumisation of human remains.

The anthropological collection of the Department of Archaeology no doubt
represents an extremely significant part of the whole of Brazilian anthropologi-
cal collections such as the extensive and historic series of the National Museum
of the UFRJ, the series of skeletons from shell mounds of the Museu do Homem
in Joinville (SC), the MAE-USP in S3o Paulo, the IAB in Rio de Janeiro, the Museu
de Histdria Natural in Minas Gerais, the Museu Paraense Emilio Goeldi and other
institutions housing collections of this category of archaeological remains. These
collections have served and continue to serve generations of archaeologists and
bioanthropologists, featuring the existence of a longevity of use of these series of
human materials for the production of scientific knowledge in related areas.

Given the increasing number of claims over human remains by indigenous
populations, first in the United States and more recently in Brazil, including the
Quilombola populations with African cultural roots, there is always the question
about the volatility of the belonging of ecofacts and even mortuary — and therefore
cultural - artifacts. The justifications of belonging are based on genetic and cultural
(biocultural) identity, kinship structures and justice against the usurpation of funerary
rights or even long-term ancestry. The fear manifested by the representatives of
indigenous peoples in the presence of graves, bones or urns, expresses the instinct
of self-preservation against the settler/conqueror, a symbol for numerous processes
of extinction of these populations: moral, mental, mythological, identitarian and
corporeal extinction.

However, specific questions arise such as: Why preserve human remains for
a long time — a significant investment in professionals and technology - when their
discoverers no longer exist and they are no longer sought after by new researchers?
How to recover and conserve bones that are brittle, badly reconstructed or eroded

o,
(!:Flmrope | 59



by lab acids, dusty, contorted and impregnated with paraloid resin, waxes, Ducco
glues and PVA’s, nests of rodents, termites, moths, ants and cockroaches, carrying
diseases, traumas and abnormalities and innumerable post-excavation fractures
resulting from careless or unsafe handling? It is possible to expose these collections
to new problems suggested by osteometric measurements and three-dimensional
scanning on site and in lab? Long-term curation allows to identify and bring to light
problems that are not perceived at macroscopic level.

The re-inhumation of human skeletons, specifically in Brazil, of pre-colonial,
colonial contact or colonial provenance, if not articulated with the joint partici-
pation of the society directly connected to them (their descendants), represents
a step backwards in the promotion of the scientific development of archaeology
and biological anthropology, devoted to understand the lifestyles, diseases, diet,
morphological characteristics and forms of adaptation to environment in human
communities and other signs of social interaction between settling populations
originating from several continents and their relations, similarities and differences
to modern societies.

The efforts towards the protection, preservation and conservation of human
skeletal collections of archaeological origin are crucial for the development of
scientific knowledge. A collection with different series in time and space constitute
object of study for the reformulation of problems in interpretative and investigative
researches. The awareness of verifiability and validation - important concepts in
the production of scientific knowledge - may be evaluated in inventory processes
that take long-term curation into account.

In this sense, an older series or the whole collection may be more often used
for the development of new techniques and for comparison with latest series and
collections. The aim is to study human behaviour from organic remains directly or
indirectly related to the body, in an archaeological perspective with the support
of related sub-disciplines and sciences such as anthropology (biological/physical
anthropology, forensic anthropology), bioarchaeology (osteoarchaeology, zooar-
chaeology, archaeotanatology, biohistory, osteobiography), archaeology of death
(mortuary archaeology, archaeology of mortuary/funerary practices, mortuary
studies) and forensic archaeology.
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RESUMEN

La abundante presencia de Arte Megalitico en la Peninsula Ibérica, estd en relaciéon
con la asuncion de perspectivas tedricas y metodologias practicas que superan
las tradicionales fronteras geograficas, cronoldgicas y de adscripcion cultural. El
contexto funerario en el que se integra la decoracion de los monumentos forma
parte de sistemas de ocupacién mas amplios entre los que marcadores graficos al
aire libre también poseen un papel destacado.

La apertura de conceptos tedricos es la que sustenta estrategias metodoldgicas
para la deteccidén de técnicas de escaso impacto visual debido a sus problemas
de conservacion, caso de la pintura o de algunas técnicas de grabado; o para la
identificacion de pinturas y grabados al aire libre en areas con necrépolis megaliticas.
Abordaremos algunos resultados de los programas de investigacién mas recientes.

La Peninsula Ibérica se constituye en uno de los escasos lugares de la Europa atldntica
en los que la relacion intra /extra site permite ofrecer aproximaciones cronoldgicas y
propuestas interpretativas. Es ademas la zona cuantitativamente mas destacada en
confluencias técnicas y tematicas para el arte postglaciar. Su influencia en el resto de
la Europa atlantica cobra protagonismo con la documentacidn de materias primas
de prestigio procedentes de la Peninsula Ibérica. La explicacidon a esta circulacion
de materiales tiene en la simbologia funeraria un argumento incuestionable para
fijar el peso de los contenidos ideoldgicos en la construccion de estos escenarios
de la muerte.

Palabras clave: Megalitismo, Ideologia, Metodologia, Pintura, Grabado

1. Introduccidén

Afrontar el estudio de los simbolos que aparecen en los megalitos supone
desarrollar una metodologia que permita detectar evidencias mal conservadas,
documentar graficamente mas alla de la longitud de onda del ojo humano y pro-
poner lineas de interpretacion.
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La concrecién de nuestro objeto de estudio en un dmbito de aceptada fun-
cionalidad funeraria es una ventaja pues aporta posibles contextos arqueoldgicos,
ademas de entornos simbdlicos de consolidado valor de memoria. En el caso de la
Peninsula Ibérica hay otro conjunto de relevante trascendencia para la interpretacién
de las expresiones graficas funerarias: los grabados y pinturas al aire libre de crono-
logia holocena cuyo analisis permite establecer los nexos o disfuncionalidades entre
las expresiones al aire libre y las expresiones en arquitecturas cerradas o en cuevas
funerarias. Precisamente esta dicotomia es uno de los elementos mas enriquecedores,
pues desde que el estudio del Arte Megalitico Ibérico comenzd a desvelar cronologias
de referencia para el arte al aire libre, se resquebrajaron algunos de los estableci-
mientos clasicos que aun seguian manteniendo reticencias acerca de las cronologias
neoliticas de algunas de estas expresiones (Bueno y Balbin, 1992).

La presencia de pinturas y grabados en un mismo contexto, - el megalitico
-, contempordnea al desarrollo de estos simbolos al aire libre, incide en otra de las
discusiones del arte neolitico peninsular: la divisiéon entre los neoliticos de la costa
con ideas orientales, que pintaban al aire libre, y los constructores de megalitos del
Noroeste que hacian grabados al aire libre (Bueno et al., 2009a; 2012a). Los délmenes
decorados de la Peninsula Ibérica retnen las dos técnicas en los mismos soportes y
, lo que es mds importante, conjuntan temas supuestamente dispares al aire libre,
caso de los circulos concéntricos grabados o de los antropomorfos esquematicos
pintados, alertando de lo artificial de este género de hipotesis (Bueno et al.,2009b).

Pinturas y grabados aparecen acompafiados en muchas ocasiones por elementos
de caracter estatuario, ya sea en soportes muebles o en soportes de mediano o gran
tamano. El trabajo en tres dimensiones bien conocido desde el Paleolitico superior
tiene una alta representatividad en los megalitos. Su mas clara evidencia se detecta
en los propios soportes que en una gran parte de casos, se han tratado como estelas
mediante la talla total de su contorno, el estrechamiento a la altura de la cabeza o
de la cintura, o el adelgazamiento de la zona inferior. La interesante conexion grafica
que puede establecerse entre piezas de arte mueble y estatuaria megalitica es un
punto de partida poco comun en el resto de Europa para analizar algunas cuestiones
en torno a la materializacion de identidades en el conjunto de los constructores de
megalitos (Bueno et al., 2005a; 2007a; Bueno, 2010; Jones 2005:204).

Expondremos en este escrito algunos de los puntos de nuestra metodologia
practica. Siempre asumiendo que si no existe un planteamiento tedrico y unos obje-
tivos claros, una mecanica metodoldgica no va a suplir esa carencia. Por otro lado la
metodologia a emplear en la documentacién de arte rupestre ha ido cambiando y
muy especialmente en los Ultimos afios, lo que hace que muchas de las recopilaciones
metodoldgicas queden obsoletas en poco tiempo. Lo que no queda nunca obsoleto es
insistir en el maximo respeto a los soportes como venimos sefialando desde nuestros
primeros trabajos, evitando el uso de calcos directos (Balbin et al., 2012a; Bueno y
Balbin, 1992; Bueno et al., 1998). El sentido comun respalda este consejo pues no
deja de ser lamentable que quien va a estudiar algo de tanto valor histérico contribuya
en parte a su destruccidn. A ello se suma que en los Ultimos afios diversas técnicas
permiten utilizar rasgos estructurales y geoldgicos del soporte, ademds de la patina
para obtener interesantes evidencias acerca de su procedencia o datacién.
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2. Programas Graficos al Interior de los Megalitos

Los megalitos decorados en la Europa atldntica ofrecian evidencias de una
estrategia organizada sobre los modos técnicos, las férmulas graficas, sus asociacio-
nes mas frecuentes...etc. Pero la Peninsula Ibérica se valoraba como una excepcion.
Era el Unico conjunto del arte megalitico europeo en que se reconocia la presencia
de pintura en los megalitos. Si en |la Europa atlantica la técnica por antonomasia
era el grabado, en la Peninsula la representacidén candnica del arte megalitico era
la pintura. Esta idea tomo cuerpo cientifico con el trabajo de G. Leisner (1934) en
Pedra Coberta, La Corufia, y se consolidod a partir de la publicacion del inventario
de arte megalitico en Europa de E. Shee (1981). G. Leisner introdujo ademas la
hipdtesis de que solo los monumentos pintados aportaban un programa grafico
coherente, mientras que los megalitos con grabados se componian con soportes
individualizados que no suponian una estrategia decorativa conjunta.

Dos argumentos resultaban imprescindibles para contrastar estas hipdtesis

-Si el arte megalitico europeo era solo grabado y se admitia su sentido de
conjunto en algunos megalitos, porqué en la Peninsula ese sentido no existia.

-Si el arte megalitico era una expresion atlantica asociada al megalitismo
porque algunas de sus caracteristicas técnicas eran tan supuestamente opuestas
entre la Peninsulay el resto de las zonas cuando con algunas de ellas, -esencialmente
Bretafia o el Sur de Francia -, las conexiones materiales son muchas y aceptadas
por la investigacion.

De ahi que nos propusiésemos poner en pié una metodologias préctica de
analisis para el estudio de los soportes de los megalitos en la que lecturas integrales
de técnicas y temas no quedasen alejadas de los datos sobre la arquitectura y su
tiempo de uso, sus refacturas o sus episodios de mantenimiento. Un yacimiento
no puede valorarse al margen de su drea de implantacidn por lo que establecer
pautas para comprender las diferencias o proximidades con el arte al aire libre en
el entorno de megalitos decorados, es sin duda la estrategia mas acorde con las
lineas de investigacion de la Arqueologia de la muerte (Bueno y Balbin, 20003;
Bueno et al., 2004).

El conjunto de soportes que conforma un dolmen en toda su definicidn estruc-
tural: cdmara, corredor, atrio, timulo, contorno y areas externas, ha de analizarse
en el sentido arriba expresado. Cada uno de los soportes constituye un panel y en
ese sentido refleja un campo de trabajo singular cuyas caracteristicas podemos
analizar. Estudiar cada uno de los rasgos visibles en esos paneles: preparacion,
forma, tratamiento de superficies, técnicas de grabado, aplicaciones pictéricas y
su secuencia, aporta incuestionables referencias para la reconstruccion de toda
una serie de acciones encaminadas a materializar escenarios de la muerte (Bueno
et al., 2013a).

Los délmenes como construccién artificial confirman que cada uno de los
gestos para levantar, transformar o mantener los espacios funerarios son totalmente
artificiales, en el sentido de buscados por sus constructores para aportar imagenes
elaboradas. Los megalitos albergan soportes cuya tendencia a reproducir imagenes
humanas es muy notable, tanto por sus perfiles en ocasiones claramente delimitados,
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como por la tematica de su decoracion: vestimentas, cinturones, armas u objetos
que tienen en piezas conocidas arqueoldgicamente interesantes referencias para
cifrar su valor simbdlico en el marco de exhibiciones expresas (Bueno et al., 2008a).

Esta evidencia resulta mas nitida cuando las sepulturas que estudiamos
tienen como base arquitecturas de mamposteria. En ellas el papel portante de los
ortostatos es muy escaso o nulo, de modo que las piezas de piedra de gran tamafio
parecen mas relacionadas con un revestimiento para exponer historias escritas en
las paredes, que con un papel real en la estructura constructiva (Bueno y Balbin,
19973, e.p.).

La suma de los datos procedentes de cada uno de los soportes del megalito,
junto con los de los soportes al aire libre en el exterior del monumento (menbhires,
estelas, idolos), y los marcadores graficos detectados en el territorio de implanta-
cién de los monumentos, establece una serie de pautas simbdlicas que caracterizan
las expresiones graficas holocenas como una variada gama técnica y tematica. La
diversidad de soportes y contexto graficos sefiala la polifuncionalidad de estos
sistemas de transmision de mensajes y muy probablemente su polisemia (Buenoy
Balbin, 2006a y Bueno et al., 2013b).

Es lariqueza gréfica que ha aflorado a raiz del estudio en profundidad del arte
megalitico ibérico la que deberia hacernos reflexionar sobre la fluidez de conteni-
dos simbdlicos en las culturas postglaciares y sobre la inexistencia de la marcadas
fronteras que se han venido estableciendo entre sus diversas expresiones (Bueno
et al.,2009a; Bueno et al., 2012b).

3. Trabajando en Megalitos

Con éstas y otras premisas de caracter tedrico, el trabajo sobre el terreno se
realiza con vistas a proporcionar documentacién grafica y analitica que argumente
la presencia o ausencia de pintura, el tipo de técnicas de grabados empleado, la
definicion de temas, sus superposiciones y secuencias, y el tratamiento de los
ortostatos (recortes, tallas, ajustes..).

La evidencia actual permite sostener que la decoracion de los monumentos es
un gesto asociado a su construccion, bien como la busqueda de elementos antiguos
que se recuperan para generar nuevos pasados, bien como la preparacion de soportes
pintados, grabados o pintados y grabados (Bueno y Balbin, 1992; 1996; Bueno et al.,
2005a; 2007a). Se trata por tanto de una estrategia compleja que, como el hecho
de la construccién, necesita de conocedores del sistema tanto por lo que se refiere
a la distribucién y organizacién de los temas (Bueno y Balbin, 1994), como por lo
que se refiere a la manufactura técnica necesaria. Incluir en este aspecto cuestiones
relacionadas con el aprendizaje y la transmisidn de conocimientos técnicos, tema-
ticos, simbdlicos e ideoldgicos, es una via de enorme interés (Bueno et al.,2015).

Emprender el trabajo sobre el terreno puede suponer distintas situaciones:

- La mds sencilla para nosotros, ser los responsables cientificos de la excavacion
de un monumento y analizar su decoracidn en el transcurso de los trabajos.
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- Colaborar con otros equipos haciendo la documentacién de los soportes.

- Trabajar para la administracién en la generacidn de protocolos de actuacion
para conservadores-restauradores, para informes expertizadores o para
proyectos de difusién y valoracion patrimonial.

No dudamos de que existen otras opciones pero estas son las que conocemos
mejor y sirven para sefialar algunas cuestiones de organizacidon que nos parecen
basicas. La primera que si no intervienen especialistas en la documentacion de los
soportes no podremos verificar si éstos estdn decorados o no. O en qué medida lo
estan. Incluir este tipo de profesionales en los equipos de investigacién es impres-
cindible para valorar la integralidad de los datos que se pueden obtener en estos
proyectos. Es tan importante la documentacién positiva como la negativa, pues son
igualmente cientificas y aportadoras de conclusiones de relevancia.

Cuando trabajamos en nuestro propio proyecto de documentacién de un
megalito o de una zona con megalitos, nuestra estrategia se centra en dos
variables:

- Estudio en profundidad de los soportes del monumento, su contexto
arqueoldgico, sus posibilidades de reutilizacién o manufactura y su papel en
el conjunto de esa arquitectura ademas de en el conjunto de la necrépolis
en la que se encuentra.

- Estudio en profundidad mediante prospecciones dirigidas a detectar otros
marcadores graficos al aire libre que podamos comparar y relacionar con la
simbologia de la muerte.

El caso de estudio de los megalitos de la comarca de Alcantara, en Caceres,
en el marco geografico del Tajo Internacional es bastante expresivo respecto a
nuestro sistema de trabajo y a sus resultados (Bueno y Balbin, 2000a; Bueno et
al., 2004; 2006; 2010a; 2010b; 2011; Carrera et al.,2007). Los grabados al aire libre
del Tajo, descritos como un “santuario” (Gomes, 1989) se disponian en torno al
rio sin referencias habitacionales o funerarias, ni presencia de abrigos pintados.

Un area totalmente inédita en el arte megalitico y en el arte pintado al
aire libre, se muestra como una de las mas ricas y variadas zonas de la Peninsula
Ibérica después de un trabajo intensivo. La prospeccion del terreno seleccio-
nando dreas por sus componentes geoldgicos, alturas y relacidn topografica con
las necrépolis megaliticas, la excavacion de los megalitos, la documentacién de
sus decoraciones y su estrecha relacion con las detectadas en los monumentos,
ha permitido ofrecer un contexto arqueoldgico para los grabados al aire libre del
Tajo (Bueno et al., 2009b).
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PROGRAMA GRAFICO MEGALITOS

ARQUEOLOGIA DE LA MUERTE:

1-RELACIONES CON LA DECORAC’IéN DE OTROS MEGALITOS DE LA
NECROPOLIS

2-RELACIONES CON PINTURAS ¥ GRABADOS AL AIRE LIBRE

ESTUDIO DE LOS PANELES:
1-BUSQUEDA DE GRABADOS Y PINTURAS,
2-DOCUMENTACION GRAFICA
3-ANALISIS DE VERIFICACION,
4-INTERPRETACION DE LOS DATOS

Figura 1. Relaciones intray extra sitede las decoraciones megaliticas

Los constructores de megalitos de la comarca de Alcantara forman parte
del conjunto poblacional que marcd la zona del rio a uno lado y otro de la frontera
actual con grabados idénticos en técnica y forma a los de sus espacios funerarios.
La supuesta ausencia de pintura en estas zonas acabd con los resultados de una
prospeccion intensiva que produjo casi una veintena de abrigos pintados en la
Sierra de Santiago y en las vecinas Valencia de Alcantara y Alcantara y que de seguro
continuara ampliandose (Bueno y Vazquez, 2008).
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Figura 2. Simbolos pintados y grabados en délmenes y al aire libre en el Tajo Internacional.
Lugares decorados y lugares de habitacién en el Tajo Internacional. Seglin Bueno et al., 2010
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En la situacion actual en la que los proyectos integrales son mas dificiles
de sostener econdmicamente, la conexidn con actividades especificas dedicadas
a la difusion del patrimonio, a la creacion de rutas turisticas o a la declaracién de
yacimientos como patrimonio de la Humanidad, es una opcién en la que la docu-
mentacion de los soportes de los megalitos es un paso importante.

Ciertamente este tipo de documentaciones tiene profundidades diversas.
En Antequera hemos trabajado para aportar referencias de calidad a la solicitud
de declaracion de patrimonio UNESCO, lo mismo que en Bretafia en el tumulo
de Barnenez (Bueno et al., 2009c; 2012a; 2013a). En otras zonas, como Huelva o
Sevilla hemos colaborado para complementar la informacién arqueoldégica o para
ofrecer un cuaderno de ruta a la actuacion de limpieza y consolidacion de conser-
vadores-restauradores.

Las limpiezas de soportes que se han realizado en los délmenes de Antequera
o en el dolmen de Soto afectan a la integralidad de los soportes desde muy diversos
puntos de vista. El mds importante para nosotros, el de la conservacién de pinturas
gue en ocasiones son de dificil identificacion. Asi desaparecieron la mayor parte
de los restos pictéricos del dolmen de Menga (Bueno et al., 2009c; Carrera, 2009),
pues la actuacion de los restauradores no conté con un informe previo especializado
que les marcase las zonas delicadas a la hora de la intervencion de limpieza. Ese ha
sido nuestro papel en el reciente proyecto de apertura al publico del dolmen de
Soto, en Huelva. La limpieza de los soportes soélo se ha realizado tras un informe
documentado de las zonas a preservar con pintura. El resultado ha sido que las
pinturas del dolmen de Soto, totalmente inéditas antes de nuestro trabajo, brillan
ahora con luz propia.

En cada una de estas situaciones la documentacién generada ha seguido los
mismos protocolos con objetivos muy concretos: buscar-documentar-analizar-in-
terpretar. Siempre en el marco de una documentacién arqueoldgica que integre
datos internos y externos del megalito.

INFORMACION
ARQUEOLOGICA

PUESTA EN DOCUMENTACION
VALOR TECNICA
¥ SIMBOLICA

&

CONSERVACION INTERPRETACION

Figura 3. Fases de la documentacién y valoracién de las decoraciones megaliticas



El orden de estos objetivos no es aleatorio. Si no establecemos un procedi-
miento de busqueda en el sentido de analizar cada soporte y observar con detalle
los trabajos encaminados a su decoracion, no podremos documentar con fiabilidad,
ni analizar o interpretar. Esta cuestion es mas dificultosa de lo que parece y pese a
que algunos procedimientos técnicos la pueden facilitar, no se resuelven al 100%
con los mismos sino que requieren de tiempo, practica y paciencia.

Estudiar elementos visibles es facil, pero buscar indicios de trabajos menos
visibles como la pintura, determinadas técnicas de grabado caso del piqueteado
superficial, el raspado o la incisidon, no son tan inmediatas. La fotogrametria, los
levantamientos 3d, el uso de maquinas térmicas o de programas de transforma-
cion de color son utiles, pero ninguno suple el trabajo personal y directo sobre los
soportes, ni la validacién de los resultados con analiticas.

4. Buscar, Documentar: el Papel de la fotografia

La tradicion metodolégica de la documentacién del Arte Paleolitico tuvo
como referencia los trabajos de la generacién de Breuil. Dibujos a mano alzada en
el mejor de los casos , o calcos directos que han dejado su impronta en algunas
cuevas. Lo cierto es que el propio Breuil renegaba de los calcos directos entre otras
cosas porque era un excelente dibujante (Breuil y Windels, 1952).

Fruto de una sistematica de observacidn y dibujo sobre el terreno, otra gene-
racidn de investigadores, especialmente franceses y espafioles contribuyeron a fijar
pautas metodoldgicas. Las referencias de Leroi-Gourhan, G.y B. Delluc, G. Sauvet,
M. Lorblanchet, en Francia; o en Espaiia las de R. de Balbin, C. Gonzalez, J. Fullola,
P. Utrilla, V. Villaverde son ineludibles. Se establecieron entonces pautas para el
respeto a la integridad de los soportes excluyendo totalmente los calcos directos
(Balbin'y Moure, 1980; Balbin y Alcolea, 2001; Balbin y Gonzélez Sainz, 1994). El
arte paleolitico fue la avanzadilla para el estudio de composicién e identificacion
de pigmentos (Balbin y Alcolea, 2009; Garate et al., 2004; Sanjuan, 1991), para la
datacion directa C14 (Pettitt et al., 2003) o, mds recientemente, para la datacion
por costras (Pike et al., 2012).

Las aportaciones de lecturas 3D tienen en el proyecto de los japoneses en el
Norte de la peninsula obligada referencia (Gonzalez Sainz et al., 2003). Casos como
el de Tito Bustillo (Balbin et al., 2003), y otras cuevas asturianas, incluso propuestas
cinematograficas como la de la cueva Chauvet, o el documental ganador del premio
de documentales cientificos en Europa sobre el arte paleolitico al aire libre, son
datos a afiadir a todo un conjunto de esfuerzos por dignificar la metodologia de
trabajo aplicable a contextos decorados. Entre estos hay que destacar los resultados
obtenidos recientemente en documentaciones de Arte Levantino (Pereira, 2013).

Si desde el punto de vista analitico el conocimiento del Arte Paleolitico ha
avanzado mucho, éste avance no ha sido parejo en la aplicacion de estudios rela-
cionados con el territorio (Bueno et al., 2003). Esa faceta alin pendiente augura una
via de futuro de muy interesante desarrollo en el estudio del Arte Paleolitico en
los préximos afos. En cualquier caso es innegable la enorme aportacién tedrica y



practica del Arte Paleo
del arte prehistérico.

itico para la formulacidn de protocolos aplicables al estudio

Desde nuestros primeros trabajos siempre defendimos la documentacion
fotografica. Teniendo en cuenta que en los aiios 80 algunos investigadores dedicados
al arte postpaleolitico trabajaban con calcos directos, moldes e incluso “método
bicromatico”, nuestro sistema era una cierta excepcién que, afortunadamente, ha
ido extendiéndose hasta el extremo de que son pocos los equipos que a dia de hoy
propugnan el uso de calcos directos (Seoane, 2009). En aquel momento elabora-
bamos los calcos a partir de fotos como ahora. Pero trabajabamos los negativos
endureciendo el original en laboratorio para obtener la mayor “limpieza” de lineas
(Balbin y Moure, 1980). Las diapositivas se calcaban a través de un cristal transpa-
rente trasladando las escalas desde los alzados y plantas tomados sobre el terreno.

La base de nuestro sistema de busqueda y estudio de los trabajos realizados
en los soportes, y su posterior documentacién, es la fotografia. Jamds tocamos los
soportes para realizar calcos directos. Primero por la evidencia de que este tipo
de actuacion puede perjudicar analiticas que hoy tienen un valor sustancial en las
posibilidades de obtener cronologias. Y, sobre todo, por la inutilidad de este sis-
tema ante la cantidad de informacién que produce el uso de recursos técnicos de la
fotografia tradicional, ahora enriquecido con la fotografia digital y sus aplicaciones.
Esta facilita el acceso a programas sofisticados pero no obvia el paso del tiempo
dedicado a la busqueda y documentacién sobre el terreno, que sigue resultando
basico para cualquier estudio de arte rupestre.

Nos apoyamos en luces y sistemas de iluminacién propios de las técnicas
fotograficas. En cada uno de los soportes realizamos baterias de secuencias foto-
graficas en todas las luces dia que podemos utilizar (en relacidn con la posicién
del soporte respecto a la entrada de luz natural), blanca y en posicidn frontal para
localizar pinturas y en distintos tonos de amarillo y en posicion oblicua (con com-
pensaciones laterales), para localizar grabados, y las completamos con secuencias
de luz artificial desde distintos angulos. Pero esas secuencias no son aleatorias o
mecanicas, como sucede con la fotogrametria. Sino que buscamos identificar temas
y técnicas para que el objetivo del fotdgrafo enfoque aspectos concretos, fruto de
una elaboracién tedrica y practica. Es en ese sentido una fotografia cientifica y su
producto es la base sobre la que proponemos la reconstruccién de los soportes en
el sentido mas clasico de la obtencidn de calcos.

Cada una de las imagenes de cada uno de los soportes se trabaja super-
poniendo las mejores tomas, zona por zona, hasta obtener un original ideal que
permite apreciar todos los detalles de trabajo de la pieza, tipo de técnica y temas.
Es lo que llamamos una fotografia restituida que incrustamos en la documenta-
cion planimétrica escalada. Ese trabajo es fruto de revisiones en el campo y en el
laboratorio hasta que consideramos que la imagen obtenida refleja cada uno de
los gestos realizados en el soporte encaminados a ofrecer una decoracion.

Para ello utilizamos la georreferenciacién de los detalles del soporte obte-
nida bien a partir de un alzado clasico, bien a través de un estudio Laser Scanner o
a través de una fotogrametria.
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Figura 4. Alzado con fotos restituidas del dolmen de Soto, Huelva, en una primera fase de trabajo,
fotografias R. de Balbin Behrmann

Como deciamos antes, la fotogrametria proporciona bases de trabajo muy
practicas pero no resuelve la documentacion de superficies grandes. Su utilidad en
superficies pequefias es mas notoria. Algunos trabajos de colegas peninsulares ofrecen
interesantes aplicaciones (Cerrillo Cuenca et al., 2013; DiazGuadarmino y Wheatley,
2014; Pereira, 2013; Rogerio, 2009) en las que se acaba por reconocer en mayor o
menor medida que su uso es positivo pero que proponen problemas para solventar
el total de la documentacion del soporte.

La amplia experiencia de los equipos espainoles tanto en Arte Paleolitico, como
en Arte Levantino, en Arte Esquematico y en Arte Megalitico no se conoce lo sufi-
ciente en Europa donde algunos equipos publican usos de la fotogrametria o de la
fotografia para la documentacion de soportes decorados, sin manejar la bibliografia
generada en la Peninsula Ibérica durante los ultimos afios y los resultados de aplica-
ciones sofisticadas de este tipo de técnicas (Bueno et al., 1998, 2012 ; Carrera, 2011,
Cassen y Robin, 2014; Cortdn et al., 2012; Hensey y Robin, 2011).

De algin modo parece desprenderse la idea de que soluciones técnicas apor-
tardn incuestionables documentaciones sobre las representaciones graficas. Lejos de
nosotros minusvalorar la aportacion de las soluciones técnicas. Todo lo contrario, nos
basamos en ellas. Pero no resuelven por si solas el trabajo que tiene que realizar un
equipo de especialistas en arte rupestre. Algo parecido sucede con el 3D. Las tomas del
Scanner son fijas y reproducen el objeto. Pero solo un estudio detallado con distintas
luces permitira observar grabados incisos o pintura. Precisiones mayores como las
del 4D no dejan de revelar el mismo tipo de cuestiones a las que nos venimos refi-
riendo. El sistema ideal es aquel que toma lo mejor de cada uno de los que acabamos
de exponer, cruzando datos con un trabajo previo de busqueda y documentacion
de técnicas sutiles de decoracién y preparacién de los soportes que pretendemos
analizar. De nuevo la colaboracion entre profesionales de formaciones diversas es la
situacién mas propicia para conseguir los mejores resultados (Ruiz y Pereira, 2014).
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Obtenida la documentacién con referencias exactas de posicionamiento,
trabajamos para ofrecer fichas de sencillo manejo en las que se almacenen los
datos bdasicos del soporte, su configuracion formal, las técnicas y temas, las super-
posiciones, la verificacion de su posicidn original...etc. El conjunto de la informacién
grafica se presenta en alzados con fotos restituidas y con calcos. Ambos productos
son muy orientativos respecto a las técnicas utilizadas para establecer una lectura
interpretativa sobre los discursos graficos.

Para los calcos seguimos prefiriendo la versién elaborada mds cldsica en los
estudios de Arte Paleolitico. En ella el fondo del soporte resulta visible pues algu-
nos recursos técnicos se apoyan en el relieve de las superficies. Cada una de las
técnicas se representa como corresponde: el grabado incidiendo en la superficie y
la pintura como técnica plastica. Nuestro objetivo final en todos los yacimientos en
los que hemos trabajado es ofrecer un producto cientifico elaborado, en el que se
incluyan las referencias precisas para justificar la relacion entre técnicas y temas,
las superposiciones o su conservacion.

En los Ultimos afios se han puesto de moda los esquemas de diversos colores
para indicar superposiciones. No estdn mal en si mismos porque aportan un deter-
minado tipo de informacidn y son facilmente comprensibles para un publico no
experto. Pero lo cierto es que no suplen la informacidén necesaria para argumentar
un estudio cientifico. Ciertamente los primeros llevan mas tiempo y trabajo que los
esquemas coloreados a los que en ocasiones, cuando el trabajo estd en sus fases
intermedias, también hemos acudido.

5. Analizar: Pigmentos y Dataciones

El desarrollo de las técnicas de analisis de pigmentos para el Arte Paleolitico
ha sido y es un incuestionable apoyo para los equipos que en los ultimos afios
han realizado una importante labor en identificaciones de este tipo para el arte
postpaleolitico (Hernanz et al. 2006; Roldan et al., 2005; Ruiz y Pereira 2014). Las
aplicaciones de este aprendizaje a sectores con Arte Levantino y Arte Esquema-
tico han permitido avanzar en distintas direcciones: la eleccién de determinados
aparatos de lectura sobre el terreno en funcién de su versatilidad y resultados, la
documentacidn de costras de oxalatos que permiten abrir nuevas vias a la datacion,
o el andlisis directo de pigmentos que apunta hacia férmulas mas elaboradas de lo
que se estimaba hasta la actualidad.

Los colores utilizados: blanco, negro y rojo se constituyen de elementos de
diferente entidad y conservacion. Ademads, las decoraciones pictéricas se mate-
rializan en féormulas de mayor o menor consistencia. Propusimos diferenciarlas
entre pinturas simples, aquellas de aplicacion directa sobre el soporte y, pinturas
complejas, las que se disponian sobre un enfoscado previo de color blanco (Bueno
et al., 1999). Esta denominacidn ha pasado a ser aceptada de modo generalizado
(Carrera, 2011), aunque su interpretacion es distinta segun los autores.

Para algunos las pinturas complejas suponen una fase avanzada en la cons-
truccién ideoldgica de los decorados funerarios (Fabregas y Vilaseco, 2006.) Para
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nosotros son uno mas de los pardmetros para valorar la implementacién simbdlica
de algunos sepulcros. Las fechas corroboran la contemporaneidad de decoraciones
pictoricas simples y complejas, lo que no creemos incompatible con la existencia
de secuencias simple-complejo como en los casos de Dombate (Bello, 1996), o de
Forno dos Mouros (Mafiana, 2005). Es precisamente esa dualidad entre contempo-
raneidad de usos técnicos y eleccion de los mismos por parte de sus realizadores,
la que nos permite argumentar que el andlisis del Arte Megalitico revela pautas
culturales e ideoldgicas que materializan complejos entramados sociales (Bueno
y Balbin, 2006b).

Esta idea de que las técnicas encajan en un sistema evolucionista de los simple
alo complejo ha tenido un notable peso que debemos matizar sin ambages. Técnicas
como el bajo-relieve o el bulto redondo que se han considerado en ocasiones el
culmen de la sofisticacidn son, hoy por hoy, una de las técnicas con mds evidencias
de sus usos antiguos dentro del ambito megalitico. Una parte muy importante de
los menhires reutilizados en délmenes bretones se grabaron de este modo, al igual
gue sucede en menhires antiguos de la Peninsula Ibérica (Bueno et al., 2007b).

Otra idea a descartar es la individualizacién de pintura y grabado. En una gran
parte de casos, pintura y grabado son recursos graficos complementarios. E incluso
determinadas técnicas de grabado, especialmente la incisidn, el piqueteado superficial
y la acanaladura (por este orden), suelen haber recibido pinturas que subrayan su
presencia. De ahi que iniciar programas de deteccién de pintura en délmenes grabados
con estas técnicas esté aportando resultados positivos (Bueno et al., 2012a; 2015).

Por tanto, establecer estrategias que permitan muestrear pigmentos mas
visibles 0 menos visibles (por su nivel de conservacién), es fundamental. Solo asi
podremos autentificar estas presencias, y aportar elementos para comprender las
cadenas operativas de estas aplicaciones, el nivel de conocimiento técnico que
revelan o la incidencia de la composicidn de las mezclas en la conservaciéon de
estas decoraciones.

En la actualidad tres opciones analiticas son las mas utilizadas para iden-
tificar pigmentos. Todas exigen presencia sobre el terreno, pero solo el Tubo y la
microscopia Raman son técnicas portatiles que aportan lecturas de los pigmentos
sin tocar las paredes.

- El muestreo directo mediante muestra micromilimétricas que se estudian con
microscopia Raman. Este muestreo se hace a partir de pigmentos obtenidos
en los soportes dolménicos o en vasijas 0 molinos de estos mismos contextos.

- El muestreo por Tubo de Fluorescencia de Rayos X sobre el terreno.

- El muestreo por Microscopia Raman sobre el terreno.

Cada una de estas técnicas propone ventajas e inconvenientes. Reciente-
mente Hernanz et al. 2014 han sefialado algunas de las mas reiteradas en contextos
al aire libre. En contextos cerrados como es el caso de los megalitos, muchas de las
descritas en el mencionado trabajo se acrecientan o se palian. Asi es facil oscurecer
el ambiente en un megalito, pero no es tan facil mantener una humedad relativa
constante. Ello redunda en la presencia de costras superficiales sobre los ortostatos
que dificultan las lecturas Raman.
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La composicién mayoritaria del rojo es hematites cuando lo encontramos
aplicado sobre las paredes. Si se trata de rojo funerario, el cinabrio ocupa el papel
fundamental sefialando una dicotomia de procedencias del mayor interés: el cina-
brio mas dificil de obtener cubre los huesos y algunos objetos del ajuar (Bueno
et al., 2008b), y hematites mas facil de obtener es el pigmento utilizado para las
paredes. Juntos en el dolmen de Alberite (Dominguez y Morata, 1996) certifican esa
dualidad de elecciones y apuntan a que el cinabrio ha de valorarse en el marco de
las redes de distribucidon de materias primas de prestigio (Bueno et al. 2010b). Por
tanto es un pigmento especial que se amortiza asociado directamente a los enter-
rados. El incremento de su papel en contextos funerarios calcoliticos es un hecho
destacable (Bueno et al., 2005b; Rogerio et al., 2013). Ademas de que en algunos
de ellos se ha podido verificar que se “corté” con hematites para disponer de mas
materia prima (Odriozola, 2014) ratificando, una vez mas, el papel del cinabrio en
estos contextos funerarios.

Quizas uno de los aspectos mas interesantes de esta dicotomia es que no
es Unica del megalitismo, sino que disponemos de evidencias desde el Neolitico
antiguo (Garcia Borja et al., 2006; Hunt et al., 2011) sefialando una larga diacronia
para el uso diferenciado de distintos rojos cuya procedencia reviste mayor o menor
complejidad de obtencidn.

El negro tiene su forma mas comuin como éxido de manganeso, pero la repre-
sentatividad del carbdn es clara en algunos pigmentos del Noroeste peninsular de
los que se ha podido obtener muestra para C14 (Carrera y Fabregas 2002; da Cruz,
1995). Su presencia en mezclas complejas es quizas el dato mas revelador de los
trabajos de los ultimos afios en megalitos europeos. Dombate, Soto y la cdmara H
del timulo de Barnenez en Francia poseen mezclas de manganeso con carbén, y de
manganeso con carbdn y hematite, sefialando que estas derivan de experimentacion,
conocimiento y transmisidn de recetas (Bueno et al., 2015). Estamos hablando, pues,
de eleccidon de mezclas especificas para dar tonos o modular las figuras pintadas,
como se ha documentado en el arte paleolitico (Garate et al., 2004).

Las identificaciones realizadas con el blanco proponen enfoscados con base
caolin, y algiin componente organico a modo de aglutinante (Rivas y Carrera, 2010).
Pero las documentaciones mas recientemente realizadas en Andalucia sefialan otra
posible fuente para conseguir color blanco. Se trata de la caliza, principal componente
de estos enfoscados, que son basicamente cal. A veces en cantidades significativas
como el del dolmen de Viera (Bueno et al., 2013a) o mezclado con yeso, caso del
dolmen de Soto, en Huelva. Aunque escasos también se han documentado pintu-
ras en blanco, normalmente temas geométricos en pintura de contorno y algun
cuadrupedo (Carrera, 2011).

La inclusidon de otros elementos es conocida: bauxita al sur de Francia (Hameau
et al., 2001), goethita en algunas estelas francesas o pirocroita en pinturas de Bre-
tafia (Bueno et al., 2015) lo que incide en la necesidad de intensificar los estudios
de identificacion y caracterizacion de pigmentos. La presencia de arcilla en algunas
de las mezclas estudiadas (estela de Antequera, pigmentos cova de I'Or), sefiala
otro elemento valorable: algunas pastas con base arcilla se colorearon para aplicar
revestimientos a los ortostatos como los que hemos detectado en el dolmen de
Soto o en los de Menga y Viera.
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Otra via de andlisis de los pigmentos es la de estudiar recipientes, instrumentos
de molturacidn u objetos decorados que se ubiquen en el contexto de los megalitos
decorados. Esta linea de trabajo insiste en algunos puntos ya sefialados como el
protagonismo del cinabrio en los depdsitos funerarios mediante polvos molturados
o aplicaciones de color sobre objetos como placas decoradas (Bueno et al., 2010b;
Sanches, 1987; Dominguez y Morata, 1996). Pero también aporta interesantes
referencias en relacién a preparaciones de la masa a aplicar: ocre y grasa animal al
interior de un cuenco en el dolmen de Lagunita |, en Caceres (Bueno et al., 2008b) o
mezclas con arcilla al interior de un vaso de Cova de I'Or (Garcia Borja et al., 2006).
Verificar este género de posibilidades en los contextos funerarios de monumentos
decorados se constituye en una linea de trabajo de segura proyeccién en la que
siguen faltando referencias. Datos procedentes de algunos contextos europeos
como los vasos y conchas con polvo de ocre en Skara Brae (Clarke y Maguire, 2007)
animan a insistir en este tipo de andlisis con el objetivo de intensificar las opciones
de interpretacidn para estos registros.

Otro de los objetivos de las analisis de pigmento es el de obtener referencias
orgdnicas para afrontar muestreos C14. En un trabajo reciente sefaldbamos que
la datacidn directa de pigmentos aplicados sobre los soportes es la opcidon mas
ajustada para la datacién de megalitos. Su alta coincidencia con cronologias C14
obtenidas de los contextos datados a partir de huesos humanos apunta una serie
de reflexiones de enorme interés para la valoracién del ritual de los ancestros en
el megalitismo occidental (Bueno et al., 2007a).

La propuesta de realizar este tipo de programas sobre megalitos ibéricos,
siguiendo la estela de las dataciones directas para el Arte paleolitico (Bueno y Bal-
bin, 1992), se consolidd con la publicaciéon de la fecha de los pigmentos de carbén
de la losa de cabecera del dolmen de Antelas, en Portugal (Cruz, 1995). El desar-
rollo de este programa en Galicia ha aportado cronologias insospechadas para el
megalitismo gallego y, desde luego, para el arte holoceno del Noroeste (Bueno et
al., 2007a; 2009a; Carrera y Fabregas, 2002), sefialando una via de datacioén para
el megalitismo de la fachada atlantica europea de enormes aplicaciones de futuro
(Bueno y Balbin, 2002; Bueno et al., 2012a, 2015; Scarre, 2011).

Las cronologias obtenidas no solo autentifican la contemporaneidad entre
construccidn y decoracidn, sino que confirman el mantenimiento de las decoraciones
de modo similar durante mucho tiempo y apuntan al uso de estelas y menhires anti-
guos en la construccion de los monumentos. Por tanto, ratifican lo que los estudios
de los soportes nos habian permitido argumentar en los afios 90 (Bueno y Balbin
1992), ayudando a concretar la caracterizacién de los programas funerarios mega-
liticos como una serie de gestos rituales de larga diacronia (Bueno et al., 2007a).

Recientemente otros sistemas de datacidn estan ensayandose. Quizas el que
mas expectativas levanta es la datacion OSL sobre los propios soportes. Las primeras
cronologias obtenidas con este sistema en menhires portugueses han sido muy
criticadas (Calado et al., 2003), pues no se especifican datos como el método con
el que se trabajo o el lugar de donde se obtuvieron las muestras (Lopez-Romero,
2011). El método estd en desarrollo y sus aplicaciones en distintos yacimientos
europeos se encuentran en fase de experimentacion por lo que posiblemente en
poco tiempo podremos valorar sus aportaciones en un sentido mas concreto. Las
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distintas lineas por las que camina: datacién directa sobre cuarzos, datacion de
sedimentos o datacién de los soportes, abren expectativas muy interesantes y per-
miten esperar resultados mas amplios como los que en este momento se ensayan
en el dolmen de Menga, Antequera.

6. Interpretar

La primera de las cuestiones que destaca en la situacién actual de nuestros
conocimientos sobre el arte megalitico ibérico es que determinadas situaciones sélo
han cambiado y se han enriquecido cuando las miradas de los investigadores se
han ampliado. En los afios 80 del siglo pasado se asumia sin critica una distribucién
del arte megalitico pintado centrada en el Noroeste peninsular, en la que incluso
Galicia quedaba fuera de un nucleo original y compacto situado en Viseu (Shee,
1981). Indicios en Asturias (de Blas, 1979) o en Galicia (Bello, 1994) no habian tenido
el respaldo de una investigacién en profundidad.

En nuestro caso, el trabajo continuado en la documentacién de megalitos en
el drea del Tajo y en territorios mas al Sur incluyd siempre el estudio de los soportes.
Fue entonces cuando comenzamos a observar la presencia de pintura (Bueno y Pifidn,
1985; Pifidon y Bueno, 1983) en zonas donde supuestamente ésta no deberia de exis-
tir. Realmente la ausencia de pintura en los megalitos del Sur - con abundante arte
pintado al aire libre -, resultaba muy contradictoria con su presencia en el Noroeste,
donde practicamente no se conocian abrigos pintados (Bueno y Balbin, 1997b). A
partir de los 90 comenzamos documentaciones sistematicas para detectar pintura
en megalitos ibéricos con resultados positivos (Bueno y Balbin, 1992; 1996; Balbin y
Bueno, 1996). Mas tarde F. Carrera realizd un proyecto con los mismos objetivos en
Galicia, demostrando que también alli la pintura formaba parte de las decoraciones
de los megalitos (Carrera, 2011). Las documentaciones mas recientes de programas
graficos en Portugal (Sanches, 2006; Santos y da Cruz, 2011), insisten en el papel
de la pintura y aportan formas totalmente relacionables con el arte esquematico.
El desarrollo de diversos proyectos de investigacion encaminados a demostrar la
extension de la pintura como técnica asociada al grabado en el arte megalitico ha
tenido como resultado la asuncion de la presencia generalizada de esta técnica en
los megalitos ibéricos. Es evidente que queda muchisimo por hacer en documen-
taciones monumento por monumento pero ya a nadie le va a sorprender detectar
pintura en un megalito vizcaino (Bueno et al., 2009a), cataldn (Bueno y Balbin, 2003)
o de cualquier otro sector de la Peninsula.

Otra caracteristica que se asociaba al arte megalitico ibérico era la de su
asociacion exclusiva a cdmaras con corredor (Shee, 1981). Desde nuestros primeros
trabajos seflalamos que esta propuesta no funcionaba pues la decoracion de los
megalitos se detectaba por igual en cdmaras sin corredor (Bueno y Balbin, 2000b),
galerias (Bueno y Balbin, 1996), cistas (Bueno y Balbin, 1992) o monumentos de
mamposteria (Bueno y Balbin, 1997c).

En la situacién actual parece interesante trasladar estas preguntas al Arte
megalitico europeo (Bueno y Balbin, 2002). Hemos comenzado por la Bretafia francesa
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donde se localiza uno de los nucleos mas valorados como origen del megalitismo
europeo, caracterizado por la gran afluencia de megalitos decorados y la presencia
de menhires. En los dos casos, decoraciones en délmenes y menhires al aire libre,
la Peninsula Ibérica es la mejor referencia para el megalitismo bretén y viceversa
(Bueno y Balbin, 2002; Calado, 1997; 2002). De ahi que plantearse un trabajo que
verifique si los ddlmenes bretones estuvieron pintados pone sobre la mesa la mas
gue posible realidad generalizada de programas funerarios complejos, que incluian
pintura, grabado y escultura en la Europa atlantica, varios milenios mas antiguos
gue los mas conocidos discursos funerarios asociados a las pirdmides egipcias. Por
el momento la hipdtesis se confirma (Bueno et al., 2012a, 2015; Gouezin et al.,
2013) abriendo un panorama futuro de documentaciones que conducira a ofrecer
una imagen muy distinta del megalitismo europeo.

La calidad de observacién sobre gestos funerarios que ofrece el estudio
soporte por soporte, ha enriquecido sensiblemente la valoracién de usos diversos de
espacios funerarios que fueron transformados, mantenidos o rehechos en multiples
ocasiones. Esa vision dindmica de las construcciones megaliticas ha comenzado a
tener peso en las interpretaciones del megalitismo europeo a partir de los trabajos
realizados en la Bretafia francesa (L'Helgouach, 1996; Cassen, 2007; Laporte, 2010).
Los datos obtenidos con nuestro proyecto en los ultimos afios (Bueno et al.,20073;
2013a; 2013b), enriquecen las opciones de interpretacion del megalitismo del Sur
de Europa. La cantidad de eventos de reimplantacidn de piezas, de transformacion
de estructuras o de mantenimiento de las mismas ha crecido exponencialmente en
la medida en que se han realizado protocolos especificos de estudio (Bueno et al.,
2009c). Se abre ahora un abanico de opciones interpretativas mucho mds rico en el
que el papel de la Peninsula Ibérica se redimensiona respecto al resto de Europa. La
presencia de pinturas en megalitos bretones y la cronologia de menhires y estelas
peninsulares alerta de la insercién de los productos culturales del Sur de Europa
en amplias redes de interaccion desde momentos tempranos del neolitico, si no
mas antiguos.

Nuestros programas de investigacion se han realizado en el marco de lecturas
de paisajes funerarios en las que la presencia de grafias al aire libre constituye un
elemento recurrente (Bueno y Balbin, 2000a; Bueno et al., 2004; 2009c). Esta cons-
tatacion situa el arte megalitico como el mejor contexto material e ideolégico para
reflexionar sobre los contenidos, asociaciones y cronologias del arte al aire libre.
Hemos partido de la presencia de megalitos decorados para realizar prospecciones
intensivas en dreas delimitadas por sus posibilidades de albergar pinturas o graba-
dos al aire libre con importantes resultados. El modelo de relacién entre simbolos
megaliticos y simbolos al aire libre funciona al menos en el Sur de la Peninsula
Ibérica (Bueno et al., 2008c). De ahi que proponerse trabajos similares en el resto
de Europa sea un reto de enorme interés. Mas aun de valorar el gran conjunto
de grabados al aire libre del denominado sin mucha fortuna “arte atlantico” cuyo
estudio esta falto de contextos materiales y de buenas cronologias (Bradley, 2009;
Bueno et al.,2014).

El megalitismo se ha considerado durante mucho tiempo el despegue de
la cultura neolitica en los territorios atlanticos. Un despegue supuestamente mas
tardio que en el drea mediterranea porque los conocimientos que lo produjeron
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venian de ésta. La investigacion peninsular ha demostrado que el area occiden-
tal, la mas rica en megalitos, lo es también en una alta ocupacion del Paleolitico
superior y epipaleolitico (Bueno et al., 2009d; 2007c; Bueno, 2009). Este hecho
da mayor sentido a la evidencia cuantitativa de los délmenes, edificios funerarios
gue debieron recibir cuerpos humanos en proporcion a la cantidad de vivos que
existieran en ese momento (alin asumiendo que su reclutamiento sea selectivo). Si
a ello sumamos el enorme peso ideoldgico de la necesidad de sefalar territorios,
parece que los muertos son una parte de mas de los argumentos para reivindicar
la posesion de unas tierras cuya ocupacién estaba en disputa. Una intensificacion
demogréfica basada en poblaciones precedentes encaja de modo mas légico con
el extenso panorama de megalitos del V milenio cal BC en toda Europa, que la
hipdtesis de pequefios grupos que van entrando desde la costa hacia el interior en
fases graduales (Arnaud, 1978).

En la Peninsula Ibérica la investigacién reciente ha trastocado por completo el
panorama del arte holoceno, especialmente en lo que a la decoracién de los megalitos
se refiere. Ello se explica en gran parte en que los objetivos de los investigadores
han cambiado, incorporando preguntas que conectan con lecturas del territorio y
con una valoracidon mas integral de los simbolos en los contextos culturales que los
producen. Por tanto analisis de territorios tradicionales, prospecciones intensivas
para detectar ambientes al aire libre con grabados y con pinturas y conocimiento
profundo del contexto material de las implantaciones de los grupos constructores
de megalitos, son referencias inexcusables para comprender los programas fune-
rarios que podemos documentar en algunos sepulcros (Bueno et al., 2004; 2009c).

La Peninsula Ibérica se constituye en uno de los escasos lugares de la Europa
atlantica en los que la relacién intra /extra site permite ofrecer aproximaciones
cronoldgicas y propuestas interpretativas. Es ademas la zona cuantitativamente mas
destacada en confluencias técnicas y tematicas: Pinturas y grabados en megalitos
junto con temas cldsicos de la pintura esquematica y de los grabados al aire libre,
protagonizan programas graficos de caracter funerario cuya influencia en el resto de
la Europa atlantica cobra protagonismo con la documentacién de materias primas
de prestigio procedentes de la Peninsula Ibérica. La explicacién a esta circulacion
de materiales tiene en la simbologia funeraria un argumento incuestionable para
fijar el peso de los contenidos ideoldgicos en la construccidon de estos escenarios
de la muerte.
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ABSTRACT

The abundant presence of Megalithic art in the Iberian Peninsula is linked to the
assumption of theoretical perspectives and practical methodologies which exceeds
traditional geographical, chronological and cultural boundaries. The decoration
of these monuments is integrated in a funerary context which is part of broader
occupation systems. Open-air graphic markers also play an important role in these
systems.

Methodological strategies for the detection of barely visible techniques, due to
the poor state of preservation of painting and some engraving techniques, and the
identification of paintings and engravings in open-air megalithic necropolis areas
are supported by the theoretical concepts. We will address some results of recent
research programmes.

The Iberian Peninsula is one of the few places of Atlantic Europe in which the relation
intra/extra site can offer chronological solutions and interpretative suggestions.
This area stands out quantitatively because of the convergence of post-glacial art
techniques and themes. Its influence on the rest of Atlantic Europe is illustrated
by the documentation of prestigious raw materials from the Iberian Peninsula.
An important argument for the circulation of these materials is found in funerary
symbology, which signals the importance of ideological content in the construction
of this death scenario.

Key-words: Megalithism, Ideology, Methodology, Paintings, Engravings

1. Introduction

In order to study megalithic symbols it is necessary to develop a methodology
which permits the detection of badly preserved evidence, graphic documentation
that surpasses what the human eye can see and which proposes lines of interpre-
tation.
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The concision of the subject of our study in an environment where funerary
functionality has been accepted is an advantage as it contributes possible archaeo-
logical contexts as well as symbolical surroundings with a consolidated memory
value. For the Iberian Peninsula, something else that is of relevant importance for
the interpretation of graphical funerary expression is the open-air engravings and
paintings from the Holocene. Their analysis permits us to establish links or mal-
functions between open-air art and art in closed contexts or funerary caves. This
dichotomy is one of the most valuable elements. Ever since the study of Iberian
Megalithic Art started to reveal chronologies that are of reference for open-air art,
some of the classical establishments that were still reluctant towards Neolithic
chronologies have been proven wrong (Bueno and Balbin, 1992).

The presence of paintings and engravings in the same context (the megalithic
context), contemporaneous with these symbols in open-air sites has an impact on
another discussion regarding Neolithic art from the Peninsula: the division between
Neolithic people from the coast with oriental ideas, making open-air paintings,
and the megalithic builders from the Northwest which made open-air engravings
(Bueno et al., 2009a; 2012a). The decorated dolmens from the Iberian Peninsula
present both techniques on the same surface and, more importantly, join thematic
that were supposedly not connected. This is the case for the engraved concentric
circles or painted schematic anthropomorphisms, alerting the artificial character
of this kind of hypothesis (Bueno et al., 2009b).

Paintings and engravings appear side by side on many occasions in statuary
elements. Either on mobile objects, medium-sized or big stones. The three dimen-
sional work, well known from the Upper Palaeolithic onwards, is highly represented
in megaliths. Its clearest evidence is found on the stones themselves, which in many
cases have been treated as stelae by sculpturing the entire outline, making the
head or waist thinner or slimming down part. The interesting graphical connection
which can be made between objects of mobile art and megalithic statuary is not
a very common point in the rest of Europe when analysing topics related to the
materialization of identities of megalithic builders (Bueno et al., 2005a; 20073;
Bueno, 2010; Jones, 2005: 204).

In this article we will describe some of our practical methodology, emphasi-
zing that without a theoretical background and clear objectives, a methodological
mechanism does not suffice. On the other hand, the methodology that is to be used
in the documentation of rock art has been changing. Especially in the past years it
has changed strongly, which means that many of the methodological sets become
obsolete in a limited amount of time. However, insisting on respect for the stones
as we have done since our first activities by avoiding the use of direct sketches,
will never be obsolete (Balbin et al., 2012a; Bueno& Balbin, 1992; Bueno et al.,
1998). Common sense confirms this advice as it would be tragic when somebody
who studies something of such great historical value would in part contribute to its
destruction. Apart from this, in the past years techniques have been developed for
permitting the use of structural and geological characteristics and the patina of the
stones in order to obtain interesting data regarding the provenance or chronology.
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2. Graphical Programmes Inside Megaliths

The decorated megaliths of Atlantic Europe offer us evidences of an organized
strategy regarding technical matters, graphical formulas, their most frequent asso-
ciations, etc. However, the Iberian Peninsula was considered to be an exception. It
was the only ensemble of European megalithic art in which painted megaliths were
recognized. Where for Atlantic Europe megaliths would typically be engraved, the
characteristic representations found in megaliths from the Peninsula were painted.
This idea was scientifically defended with G. Leisner’s work (1934) in Pedra Coberta,
La Coruiia, and then consolidated with the publication of the inventory of European
megalithic art by E. Shee (1981). Moreover, G. Leisner introduced the hypothesis
that only painted monuments portrayed a coherent graphical programme, whereas
engraved megaliths were composed of individualised stones which did not represent
a combined decorative strategy.

Two arguments were essential in order to diverge from these hypotheses

If European megalithic art proposed a set just engraved, why in the Peninsula
that sense did not exist?

If megalithic art was an Atlantic expression, why did some of its technical cha-
racteristics different between the Iberian Peninsula and other areas? Mainly when

in some of these areas - essentially Brittany or Southern France -, the material
Atlantic connections are known and accepted in research.

Therefore we decided to establish a practical analysis methodology for the
study of megalithic stones in which integral interpretations of techniques and the-
mes are not distanced from the rest of evidences, such as architecture, time of use
of these monuments, and possible re-building or maintenance. A site cannot be
evaluated separately from the background in which it is placed. Therefore, estab-
lishing guidelines for the understanding of differences or similarities with open-air
art in the surrounding of decorated megaliths is the most coherent strategy with
the lines of investigation of the Archaeology of Death (Bueno & Balbin 2000a;
Bueno et al., 2004).

The ensemble of stones that define a dolmen in its entire structure: cham-
ber, corridor, atrium, tumulus, outline and external areas, should be analysed in
the before mentioned manner. Each stone is a panel and in this sense it reflects a
field of singular work whose characteristics can be analysed. To study one by one
the visible traits of these panels: preparation, form, surface treatment, engraving
techniques, pictorial applications and sequence, contributes important references
for the reconstruction of a series of actions directed to the materialisation of scenes
of death (Bueno et al., 2013a).

Dolmens as artificial constructions confirm that each action of raising, trans-
forming or maintaining of funerary spaces are completely artificial in the sense of
their builders knowingly carried them out to create elaborate images. Megaliths
house stones whose tendency to reproduce human images is very clear, visible in
both their occasionally clearly defined profiles and the thematic of their decoration:
clothing, belts, weapons or objects that have interesting parallels in archaeological
objects which can help to decipher their symbolical value within the framework of
these purposeful exhibitions. (Bueno et al., 2008a).
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This evidence becomes even clearer when the architectural base of the sepul-
chres we study is made up of masonry. In this case the stones play a very small or
non-existent role in carrying the structure. Therefore these large stones seem to be
used rather for the exposition of written histories on the walls than a real building
purpose (Bueno & Balbin, 19973, i.p.).

The sum of all data from each megalithic upright, together with the open-air
stones (menhir, stelae, idols), and the graphical markers found in the environment
of the monuments establish a series of symbolical guidelines which characterise
Holocene graphics as a varied range of technical and thematically expressions. The
diversity of the stones and graphical contexts indicates the polyfunctionality of
these systems of transmission, and probably also their polysemy (Bueno & Balbin,
2006a and Bueno et al., 2013b).

This graphical wealth, having surfaced through profound studies of Iberian
megalithic art, should make us reflect on the liquidity of symbolical content in post-
glacial cultures and the fact that the borders that have been established between
the different expressions of megalithic art are actually absent (Bueno et al., 20093;
Bueno et al., 2012b).

3. Working in Megaliths

With these and other theoretical premises the field work is carried out in
order to obtain graphical and analytical documentation which confirms the presence
or absence of paintings, the type of techniques used for engravings, the definition
of the themes, their superimpositions and sequences and the treatment of the
uprights (cuts, sculpturing, adjustments...).

The present evidence allows us to sustain the view that the monuments’
decoration is associated to their construction, just like the search for previous
elements that are recovered to generate a new pastor like the creation of painted,
engraved or painted and engraved stones (Bueno & Balbin, 1992; 1996; Bueno
et al., 2005a; 2007a). Therefore this is a complex strategy that, because of its
construction, requires people that are familiarised with the system regarding both
the distribution and organization of the themes (Bueno & Balbin, 1994), and the
necessary technical capabilities. It is very interesting to include matters related to
learning processes and the transmission of technical, thematically, symbolical and
ideological knowledge to this aspect (Bueno et al., 2015).

Fieldwork can be carried out in different situations:

The easiest variant for us is to be the responsible researchers at the excavation
of amonument and analyse its decoration throughout the excavating process.

Collaborating with other teams on the documentation of the stones.

Working on the administration generating protocols for conservators-restaurateurs’
for the making of expert reports or carrying out projects of heritage diffusion
and assessment.
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We do not doubt the existence of other options, but these are the ones best
known to us and they will help to illustrate several organizational features we con-
sider to be basic. First of all, if no specialists were involved in the documentation of
the stones we would not be able to verify whether they are decorated or not and
in case they were decorated, to what extent.

When we work on our own project on the documentation of a megalith or
a megalithic area our strategy focuses on two variables:

Exhaustive study of the monument’s stones, their archaeological context,
the possibilities of their reuse or creation and their role in the architectural
feature and the broader context of the necropolis where it is located.

Exhaustive study through surveys guided to detect other graphical open-air
markers which we could compare with and connect to the symbology of death.

The Case Study of the megaliths from Alcantara, Caceres, in the geographi-
calsetting of the International Tagus is rather expressive for our work methodology
and results (Bueno & Balbin, 2000a; Bueno et al., 2004; 2006; 2010a and b; 2011;
Carrera et al., 2007). The Tagus’s open-air engravings, described as a “sanctuary”
(Gomes, 1989) were placed in the vicinity of the river without any habitat or fune-
rary references or painted rock-shelters.

After thorough research, an entirely unknown area of megalithic art and
open-air painted art is proven to be one of the wealthiest and most varied areas of
the Iberian Peninsula. The terrain was surveyed, selecting areas on their geological
components, height and topographical relation to the megalithic necropolis, the
excavation of their megaliths, the documentation of their decorations and their
narrow relation with the decoration found on the monuments. All this allows us
to present an archaeological context for the open-air engravings of the Tajo area
(Bueno et al., 2009b).

Figure 1. Intra and extra site relations of megalithic decorations

The megalithic builders of Alcantara form part of the habitation context that
stretched from the river to the current border with engravings that are identical to
the funerary spaces in technique and shape. The presumed absence of paintings in
this area ended when an extensive survey was carried out in which nearly twenty
painted rock-shelters were discovered in the Sierra de Santiago and the nearby
Valencia de Alcantara and Alcdntara. This number will certainly keep increasing.

Figure 2. Painted and engraved symbols of open-air dolmens in the International Tagus.
Decorated places and living spaces in the International Tagus. Source: Bueno et al., 2010.
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In the current situation, when it is difficult to sustain integral projects eco-
nomically, the connection with specific activities related to the diffusion of heritage,
the creation of touristic routes or the declaration of sites as World Heritage are
all options for which the documentation of megalithic stones is an important step
forward.

This type of documentation certainly has varying levels of profoundness. We
have worked in Antequera so that we could contribute quality references for the
UNESCO candidateship, as we did for the Barnenez’s mound in Brittany (Bueno et al.,
2009c, 2012a, 20134, 2015). In other areas as Huelva or Seville we have collaborated
in order to complement the archaeological information or to present guidelines for
the cleaning and consolidation activities of the conservators-restaurateurs.

The cleaning of stones that was carried out in the Antequera and Soto dol-
mens affects the integrity of these stones from very diverse points of view. The most
important one for us is the preservation of paintings that are sometimes difficult
to identify. Because of that most of the pictorial remains from the Menga dolmen
disappeared (Bueno et al., 2009c; Carrera, 2009). In this case the restaurateurs’ did
not take a specialised previous report into account, indicating the delicate areas.
In the recent project of opening the Soto dolmen in Huelva to the public it was
our role to prevent this. The cleaning of the stones was carried out in accordance
with a well-documented report on the areas where paintings were preserved. The
result of this was that the paintings of the Soto dolmen, unpublished previous to
our work, now shine.

In each of these situations the generated documentation has followed the
same protocols with very clear objectives: search-document-analyse-interpret.
Always in the context of an archaeological documentation which integrated internal
and external data regarding the megalith.

Figure 3. Phases of documentation and evaluation of megalithic decoration

The order of these objectives is not random. If we do not establish a search
procedure in the sense of analysing each stone and observing the work carried
out on its decoration meticulously, we cannot document it truthfully, or analyse
or interpret it for that matter. This matter is more complicated than it seems and
although some technical procedures can make it easier, it is not completely resolved
by this as time, practice and patience are key.

To study visible elements is easy, but looking for indications of less visible
activities such as painting, certain engraving techniques such as piqueté, scraping
or incision is not effortless. Techniques such as photogrammetry, 3d liftings, and
use of thermic devices or programmes that transform colours are useful, but none
of them can replace studies carried out directly on the stones or the validation of
results with analytics.
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4. Searching, Documenting: the Role of Photography

The best references for the methodological tradition in the documentation
of Paleolithic Art used to be the work done by Breuil’s generation. Drawings made
with raised hand in the best case or direct sketches which have left their mark in
some of the caves. It is true that Breuil himself refrained from direct sketches,
among other things because he was an excellent painter (Breuil & Windels, 1952).

The result of systematical observation and drawing in the field was another
generation of researchers, especially French and Spanish, who contributed to the
creation of methodological guidelines. The references of Leroi-Gourhan, G. and B.
Delluc, G. Sauvet, M. Lorblanchet, in France; or R. de Balbin, C. Gonzalez, P. Utrilla,
J. Fullola, and V. Villaverde in Spain are key. Guidelines were established for the
respect of the integrity of the stones, excluding direct sketches (Balbin & Moure,
1980; Balbin & Alcolea, 2001; Balbin & Gonzalez Sainz, 1994). The work on Palaeo-
lithic art was the forerunner for later studies on the composition and identification
of pigments (Balbin & Alcolea, 2009; Garate et al., 2004; Sanjuan, 1991), direct C14
dating (Pettitt et al., 2003 ) or more recently, the dating of crusts (Pike et al., 2012).

The contribution of 3d studies is exemplified by the Japanese project in the
Northern Peninsula (Gonzalez Sainz et al., 2003). Cases such as Tito Bustillo (Balbin
et al., 2003), and other Asturian caves, and even cinematographic initiatives like
the one of the Chauvet Cave or the winner of the European award for scientific
documentaries about open-air Palaeolithic art, are important facts that need to be
added to a whole series of efforts in order to dignify the work methodology that is
to be applied to decorated contexts. Among these, the recent results obtained in
the field of Levantine Art (Pereira, 2013) need to be highlighted.

If the knowledge about Palaeolithic Art has improved significantly from an
analytical point of view, this is not the case for the studies of the territory (Bueno et
al., 2003). This aspect is still pending and promises a very interesting development
in studies of Palaeolithic Art of the coming years. In any case, the enormous theo-
retical and practical contribution of Palaeolithic Art for the creation of protocols
that can be applied to the study of prehistoric art is undeniable (Balbin et al., 2012).

We have defended the use of photographical documentation. Taking into
account that in the 80’s some researchers of the post Palaeolithic worked with
direct sketches, moulds and even “the bicromatic model”, our system has been an
exception which, fortunately, has been extended to such length that there are very
few teams nowadays that would use direct sketches (Seoane, 2009). Even then we
made the sketches based on photographs, as we do nowadays. But after that, we
worked with negatives, hardening the original in the laboratory in order to obtain
the “cleanest” lines (Balbin & Moure, 1980). The diapositives were drawn through
a transparent glass pane, moving the scales from the elevations and floors from
the terrain.

Photography is the base of our system of searching, studying and then
documenting any work that was carried out on the stones. We never touch the
stones in order to make direct sketches. First of all because this could compromise
analytical work which is of great value nowadays for the obtaining of chronologies.
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And, mostly, because this system is useless compared to the information that tra-
ditional and digital photography and all of their applications can provide. The later
facilitates the access to sophisticated programmes, but it does not take away the
necessity of carrying out searching and documenting activities on the field, which
is still basic for any rock-art study.

We make use of lights and systems of illumination that are typical for photo-
graphical techniques. In each stone we take series of photographs using any possible
type of daylight (according to the stone’s position in relation to any natural light),
and we complement this by sequences of artificial light from different angles. White
light in frontal position to determine paintings and yellow light in angular position
(with lateral compensations) to found engravings.

However, these sequences are not random or mechanical as is the case in
photogrammetry. We aim to identify themes and techniques; therefore the pho-
tographer’s objective is to focus on specific aspects, developed by theoretical and
practical considerations. In this sense this kind of photography is scientific and its
product forms the base for our proposals for the reconstructions of the stones, as
it used to be done based on sketches.

Each of the images of every stone is processed by superimposing the best
shots, area by area, until an ideal original take is obtained in which all of the details
of work carried out on the stone, types of techniques and themes can be observed.
This is what we call a restored photograph, which are them incrusted into the scaled
planimetrical documentation (Bueno et al., 2012: 125,126; Bueno et al., 2015). This
work is carried out by doing revisions in the field and laboratory until we consider
that the obtained image reflects each and every one of the actions carried out on
the stone with the goal of decorating it. In order to do this we use the georreferen-
ced information of the stone’s details that has been obtained either through the
classical method, a Laser Scanner study or photogrammetry.

Figure 4. Elevation of the Soto dolmen, Huelva (in a first phase of work)
with restored photographs by R. de Balbin Behrmann

As said before, photogrammetry provides very practical bases, but it does
not resolve the issue of documenting large surfaces. It is more commonly used
on small surfaces. Some work done by colleagues in the Iberian Peninsula offers
interesting examples (Cerrillo Cuenca et al., 2013; Diaz Guadarmino & Wheatley,
2014, Pereira, 2013; Rogerio, 2009). These investigations show that the use of this
technique is useful, but problems are proposed when it comes to the documenta-
tion of the complete stone.

The broad experience of Spanish teams with Palaeolithic, Levantine ,Sche-
matic and megalithic art is not sufficiently well known in the rest of Europe where
some research teams publish the use of photogrammetry or photography for the
documentation of decorated stones, without considering or using recent literature
from the Iberian Peninsula and sophisticated application of these type of techniques
(Bueno et al., 1998, 2012 ; Carrera, 2011; Cassen y Robin, 2010, 2014; Cortén et
al., 2012; Hensey y Robin, 2011).
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The idea that technical solutions provide unquestionable documentation of
graphical representations seems to be spreading. We do not want to undervalue the
value of technical solutions, quite the opposite; we are basing our work on them.
However, they are not a substitute for a team of specialists in rock art. Something
similar happens in the case of 3D technologies .The scanned images are fixed and
reproduce the object, but only a detailed study with various lights permits us to
observe engravings, incisions or painting. Also methods of even higher precision,
such as 4D technologies, suffer from the same problematic we have indicated
earlier. Ideally one would take the best from each method that we have described,
contrasting data with previous works of research and documentation of subtle
decorating and working techniques applied to the stones we analyse. Once again,
the cooperation between professionals of various backgrounds is the most benefices
in order to obtain the best results (Ruiz & Pereira, 2014).

Once the documentation with exact positioning references has been obtai-
ned we work on the creation of easy to use index cards including basic information
about the stone, the formal configuration, the techniques and themes, the supe-
rimposition’s, the verification of its original position, etc. The sum of the graphical
information is presented with restored photographs and sketches. Both products
are very orientalising for the study of used techniques and in order to interpret the
graphical discourses.

To present drawings we still prefer the more classical elaborated version
for studies of Palaeolithic art. Here the background of the stone is still visible as
some technical resources make use of the surface’s relief. Each of the techniques is
represented correspondingly: the engraving cutting into the surface and paintings
as plastic techniques. Our final objective in all of the sites where we have worked
has been to offer an elaborated scientific product in which precise references are
included, justifying the relation between techniques and themes, superposition’s
or their preservation.

During the past years, diagrams making use of various colours have come
into fashion for the indication of superposition. They are not a bad thing per se
as they contribute a certain type of information and are easy to understand for
a non-expert audience. However, they do not provide the adequate information
needed for a scientific study. Although it is true that the drawing is a type of product
wich requires more time and work than the coloured diagrams, which we too have
occasionally used when the work is in an intermediate phases.

5. Analysing: Pigments and Chronology

The development of techniques for Palaeolithic art pigment analyses has
been and still is of great support for teams that have been working on these kinds
of identifications in Post Palaeolithic Iberian art (Hernanz et al., 2006; Roldan et
al., 2005; Ruiz & Pereira, 2014). The applications of this on sectors with Levantine
and Schematic art have made a progress in different possible areas: the election
of certain reading devices in the field based on their versatility and results, the

o,
(!:Flmrope | 97



documentation of oxalate crusts which make new dating methods possible, or the
direct analysis of pigments which allow for a more elaborate use.

The colours that are used: white, black and red, are made up out of various
types of elements with different preservation qualities. Moreover, pictorial deco-
rations are materialised in formulas of greater or lesser consistence. We proposed
to distinguish in megalithic decoration between simple paintings, the ones that are
applied to the stone directly, and complex paintings, which are applied on a previous
white layer (Bueno et al.,1999). This denomination has now been generally accepted
(Carrera, 2011), although authors give various interpretations of it.

For some authors, complex paintings represent an advanced phase in the
ideological construction of decorated funerary contexts (Fabregas and Vilaseco,
2006). For us, they are no more than just another parameter to value the symbolical
implementation in some sepulchres. Dating does confirm that simple and complex
decorations were used contemporaneously. We think that this could be compatible
with the existence of simple-complicated sequences as can be seen in the case of for
example Dombate (Bello, 1996) or Forno dos Mouros (Mafiana, 2005). This duality
in the contemporaneity of techniques and their election by the creators is what
allows us to argue that the analysis of Megalithic Art reveals cultural and ideological
patterns that materialise complex social frameworks (Bueno & Balbin, 2006b).Hence
it is fundamental to establish strategies that permit the sampling of more or less
(due to the level of their preservation) visible pigments. Only in this manner can
we authenticate the presence of these decorations and contribute elements that
bring us to a greater understanding to the chaines operatoires of these applications,
the level of technical knowledge they reveal or the impact that the composition of
these mixtures has on the preservation of the decorations.

The idea that techniques can be placed in an evolutionary system from
simple to complex has affected research considerably and should be nuanced. The
bas-relief or ronde-bosse is a technique that has occasionally been considered to
be the most sophisticated expressions made. Nowadays however, these techniques
are some of the techniques which have the most evidences of old use in megalithic
contexts. A considerable number of reused menhir in Breton dolmens was engraved
in this manner, just like old menhir from the Iberian Peninsula (Bueno et al., 2007b;
Carrera & Fabregas, 2002).

Another idea that needs to be discarded is the individualization of painting
and engraving. In many cases paintings and engravings are complementary gra-
phical resources. In fact, some engraving techniques, especially incision, surface
piqueté and grooves (in that order) were painted in a manner that highlighted their
presence. Therefore programmes detecting painting in dolmens that are engraved
with these techniques are contributing positive data (Bueno et al., 2012a; 2015).

Nowadays there exist three different analytical options that are used most
commonly for the identification of pigments. All of them require on-field presence,
but only with Fluorescence spectroscopy and the Raman microscopy the pigments
can be studied without touching the surface.

- Direct sampling using micro millimetre samples which are studied through
Raman microscopy. This sampling is done using pigments that were obtained
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from dolmen stones or vessels or mills from the same contexts.
- On-field sampling using X-Ray Fluorescence Spectroscopy.

- On-field sampling using Raman Microscopy.

Each technique offers advantages as well as disadvantages. Recently, Her-
nanz et al., 2014, have pointed out some of the most important ones in open-air
contexts. In closed context, such as megaliths, many of the ones described in said
article either increase or palliate. In this manner it is easy to make the surroundings
darker in a megalith, but it is not as easy to maintain a relatively constant humidity.
The result of this is many crusts on the surfaces, which make the Raman microscopy
more complicated.

Red colour is mainly composed of hematite, when applied to walls. The red
colour in funerary contexts however consists mainly of cinnabar, indicating a dicho-
tomy of more prestigious origins: cinnabar, which is difficult to obtain, is used on
the bones and some of the grave goods (Bueno et al., 2008b), easy to find hematite
pigment is used for the walls. Found together in the Alberite dolmen (Dominguez &
Morata, 1996) they certify this duality in choices and indicate that cinnabar should
be valued within the framework of networks distributing prestigious raw materials
(Bueno et al.,2010b). Therefore, it is a special pigment which is used in direct asso-
ciation with the buried. Its increasing importance in Chalcolithic funerary contexts is
remarkable (Bueno et al., 2005b; Rogerio et al., 2013). Apart from this, it has been
proven that sometimes the cinnabar was diluted with hematite in order to create
bigger quantities (Odriozola, 2014), which confirms the important role cinnabar
played in funerary contexts.

One of the most interesting aspects of this dichotomy is that it does not exist
solely in Megaliths but that we have evidences from the Early Neolithic onwards
(Garcia Borja et al., 2006; Hunt et al., 2011) indicating a considerable diachronic
for the differentiated use of different reds whose origins present various degrees
of difficulty for the obtaining of these pigments.

For black is used most commonly manganese oxide, but charcoal is also
very well represented in some of the pigments from the North-western Peninsula.
The advantage of this is that it has been possible to obtain C14 dating’s (Carrera &
Fabregas, 2002; da Cruz, 1995).

Perhaps the most revealing piece of information from European Megaliths
from recent years is the presence of charcoal in complex mixtures. Dombate, Soto
and Chamber H from the Barnenez’s mound in France all contain mixtures of man-
ganese dioxide with charcoal and manganese dioxide with charcoal and hematite,
indicating that these mixtures were the result of experiments, knowledge and the
transmission of recipes (Bueno et al., 2015). Therefore we are looking at specifically
chosen mixtures used to tone or modulate painted figures, as it has been documen-
ted for Palaeolithic art (Balbin & Alcolea, 2009; Garate et al., 2004).

The white painted decorations are made on a basis of kaolin with an organic
component as agglutinative (Rivas & Carrera 2010). However, recent findings in
Andalucia show that there possibly was another way of obtaining white colour.
This would be limestone, the basic component of these coverings, which are mainly
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made up of chalk. Sometimes significant quantities are present, such as in the de
Viera dolmen (Bueno et al., 2013a), or mixed with plaster, such as in the Soto dol-
men, Huelva. Also some white paintings have been found, although they are scarce.
Normally the white colour is utilised to represent geometrical themes in painted
outlines and some quadrupeds (Carrera, 2011).

The including of other elements is also known: bauxite in Southern France
(Hameauet al,.2001), goethite in some French stelae or pirocroite in Breton paintings
(Bueno et al., 2015). This shows that it is necessary to intensify studies regarding
the identification and characterization of pigments. The presence of clay in some of
the studied mixtures (Antequera stelae, pigments from the Cova de I'Or) indicates
another element that needs to be considered: some mixtures on a clay base were
coloured in order to paint linings on the uprigths, like the ones found in the Soto
dolmen or Menga and Viera.

Another possibility to analyse pigments is by studying containers, grinding
instruments or decorated objects found in the context of decorated megaliths. This
line of work reiterates certain points which have already been mentioned, such
as the role played by cinnabar in funerary contexts (Bueno et al., 2010b; Sanches,
1987; Dominguez & Morata, 1996). But it also contributes interesting references
regarding the preparation of the paint that is to be applied: ochre and animal fat
in a bowl found in the Lagunita | dolmen, Caceres (Bueno et al., 2008b) or mixtures
with clay inside a vessel found in the Cova de I'Or (Garcia Borja et al., 2006).

To verify this type of possibilities in the funerary contexts of decorated
monuments would be a line of work with guaranteed success, however, it still lacks
references. Data from some European contexts such as the vessels and shells with
ochre powder in Skara Brae (Clarke & Maguire, 2007) insist that this type of analysis
meant to intensify the options of interpretations for these registers.

Another objective of pigment analysis is to obtain organic references in order
to carry out C14 sampling. In a recent work we indicated that direct dating of pig-
ments applied on stones is the most suitable option for the dating of megaliths. Its
high coincidence with C14 chronologies obtained from contexts that were dated
with the help of human bones indicates some very interesting considerations for
the study of the ancestor’s rituals in European megaliths (Bueno et al., 2007a).

The idea of carrying out similar programmes with Iberian megaliths, following
the stele with direct dating’s for Palaeolithic art (Bueno & Balbin, 1992), was
conceived when the dating’s for the charcoal pigments from the head slab of the
Antelas dolmen, Portugal, were published (Cruz, 1995). The development of this
programme in Galicia has contributed unexpected chronologies for the Galician
megaliths and, certainly, for Holocene art from the Northwest (Bueno et al., 20073;
2009a; Carrera & Fabregas, 2002). This indicates a possible method of dating Atlantic
megaliths of great use in the future (Bueno & Balbin, 2002; Bueno et al., 20123,
2015; Scarre, 2011).

The obtained chronologies do not only authenticate the contemporaneity
between construction and decoration, they also confirm the maintenance of the
decorations in a similar manner throughout long periods of time. Also, they indicate
the use of old stelae and menbhir in the construction of the monuments. Therefore,
they confirm what studies of the stones in the 90’s could (Bueno & Balbin, 1992),
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helping to bring together the characterization of megalithic funerary programmes
as series of ritual gestures of large diachronies (Bueno et al., 2007a).

Currently new systems of dating are being developed. The ones that raise
the highest expectations might be OSL dating applied directly on the stones. The
first chronologies that were obtained using this system on Portuguese menhir have
been strongly criticised (Calado et al., 2003), as the working method or the specific
places from where the samples were obtained are not described (Lopez-Romero,
2011). This method is still being developed and its use in different European sites
is still experimental. Perhaps we will soon be able to evaluate its use in a more spe-
cific manner. The different lines which it investigates, these being direct dating on
quartz, dating of sediments or dating of the stones, are very promising and allow us
to expect broader results such as the ones from the Menga dolmen in Antequera.

6. Interpreting

The first topic that stands out in the current state of our knowledge regarding
Iberian megalithic art is that certain situations have only changed for the better when
the researchers adopted a broader point of view. In the 80’s of the last century the
distribution of painted megalithic art, centred in the Northwest of the Peninsula was
not questioned. According to this idea even Galicia was excluded from the original
and compact core located in Viseu (Shee, 1981). Indications of megalithic art in
Asturias (de Blas, 1979) or Galicia (Bello, 1994) had not been thoroughly investigated.

In our case, the continuous work of documenting megaliths in the Tagus area
and the more Southern territories always included the study of the stones. It was
then when we started noting the presence of painting (Bueno & Pifidn, 1985; Pifidn
& Bueno, 1983) in areas where it was not supposed to exist. Actually, the absence
of painting in Southern megaliths — considering the abundant presence of open-air
paintings-, was very contradictory with the presence of painting in the Northwest,
where painted rock-shelters were virtually unknown (Bueno & Balbin, 1997b). With
the 90’s systematic documentations started in order to detect painting on Iberian
megaliths. Its success was overwhelming (Bueno & Balbin, 1992; 1996; Balbin &
Bueno, 1996). Later, F. Carrera also carried out a project with the same objectives
in Galicia, proving that painting also formed part of the megalithic decorations
there (Carrera, 2011). The most recent documentations of graphical programmes
in Portugal (Sanches, 2006; Santos & da Cruz, 2011), insist on the role of paintings
and contribute shapes that can easily be linked to Schematic art.

Another characteristic that was associated with Iberian megalithic art is its
exclusive association with chambers with corridors (Shee, 1981). We have pointed
out from the very beginning that this could not be correct as megalithic decoration
could be found in chambers without corridors too (Bueno & Balbin, 2000b), passa-
ges (Bueno & Balbin, 1996), cists (Bueno & Balbin, 1992) or stonework monuments
(Bueno & Balbin, 1997c).

The development of several research projects meant to show the extension
of painting as a technique that is associated with engravings in megalithic art has
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resulted in a wide spread belief that this technique is commonly present in Iberian
megaliths. It is obvious much is still left to be done in documentations, taking it one
monument at a time, but at least nobody will be surprised anymore when painted
decorations are discovered in a megalith in Vizcaya (Bueno et al., 2009a), Catalunya
(Bueno & Balbin, 2003) or any other area of the Iberian Peninsula.

In the current situation it seems to be interesting to transfer these ques-
tions to European megalithic art . We have started with French Brittany, where
a core which is strongly valued as the origin of European megaliths is situated,
characterized by the great affluence of decorated megaliths and the presence of
menhir. In both cases, decorations on open-air dolmens and menhir, the Iberian
Peninsula is the best reference for the Breton megaliths and vice-versa (Bueno
& Balbin, 2002; Calado, 1997; 2002). Therefore, carrying out a study that verifies
whether Breton dolmens were painted suggests the very plausible possibility that
complex funerary programmes existed in Atlantic Europe, including paintings,
engravings and sculptures, and that are several millennia older than the better
known funerary discourses associated with Egyptian pyramids. At the moment
this hypothesis is confirmed (Bueno et al., 2012a; 2015; Gouezin et al., 2013),
providing a future panorama of documentations which will offer a rather different
image of European megaliths.

Studying each stone individually offers a very high quality of observation of
funerary actions. This has improved the appreciation of diverse funerary spaces
which have been transformed, maintained or reconstructed on multiple occasions.
This dynamical vision of megalithic constructions has started to become of impor-
tance in the interpretations of European megaliths thanks to the work carried
out in French Brittany (L'Helgouach, 1996; Cassen, 2007; Laporte, 2010). The data
that were obtained by our project in the past years (Bueno et al., 2007a; 2013a;
2013b) augment the interpretational options of Southern European megaliths.
The quantity of occasions in which stones were reused, structures were transfor-
med or maintained has increased exponentially as specific protocols were used
in the studies (Bueno et al., 2009c). Now, many more interpretations are possible
and the role of the Iberian Peninsula in relation to the rest of Europe is revised.
The presence of paintings in Breton megaliths and the chronology of menhir and
stelae from the Peninsula indicate the implementation of cultural products from
Southern Europe in extensive networks of interaction from the very beginning of
the Neolithic, if not earlier (Bueno et al., 2015).

Our research has been carried out within the framework of interpretations
of funerary landscapes in which the presence of open-air graphics is a retur-
ning element (Bueno & Balbin, 2000a; Bueno et al., 2004; 2009c). This portrays
megalithic art as the best material and ideological context to reflect on content,
associations and chronologies of open-air art. We have intensively surveyed areas
where decorated megaliths are present and which could possibly contain open-air
paintings or engravings. The results were very positive. The model of relations
between megalithic symbols and open-air symbols works at least in the South of
the Iberian Peninsula (Bueno et al., 2008c). Therefore it would be very interesting
to propose similar studies for the rest of Europe. It would be even more interesting
to assess the open-air engravings which are, not very adequately called “Atlantic
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Art” , and that lack material contexts and proper chronologies (Bradley, 2009;
Bueno et al., 2014).

For along time, megaliths have been considered to be the start of Neolithic
culture in the Atlantic area. Supposedly the Neolithic here was off to a later start
than in the Mediterranean area, as that area was better known. Research on the
Peninsula has shown that the occidental area, which has the most megaliths, was
also densely occupied in the Upper Palaeolithic and Epipalaeolithic (Bueno et al.,
2009d; 2007c; Bueno, 2009). This would explain the high number of dolmens,
funerary constructions which would have received human bodies in proportion
to the people who lived in the area in that moment, though still assuming that
this was a selective process. If we add the ideological necessity of indicating
territories to this, it seems that the dead are another argument defending the
use of lands whose occupation was fought over. A demographical intensification,
based on previous populations can logically be connected to the many megaliths
from the V millennium all over Europe. This explanation would make more sense
than the hypothesis of small groups that gradually move inwards from the coast
(Arnaud, 1978).

Recent investigation in the Iberian Peninsula has disrupted the existing
ideas about Holocene art, especially regarding the megalithic decorations. This
can be explained mainly by the fact that researchers have different objectives
now, incorporating questions that are connected to the territory and with a more
profound assessment of symbols within the cultural contexts that produced them.
Therefore traditional territory analyses, intensive surveys to find engraved and
painted open-air art, and a detailed knowledge of the material context of the
megalithic builders are basic references, necessary for the understanding of the
funerary programmes that can be documented in some sepulchres (Bueno et al.,
2004; 2009c).

The Iberian Peninsula is one of the few places of Atlantic Europe in which
the relation intra/extra site can offer chronological solutions and interpretative
suggestions. This area stands out quantitatively because of the convergence of
post-glacial art techniques and themes. Paintings and engravings in megaliths,
alongside classical themes of schematic painting and open-air engraving, are the
protagonists of funerary graphical programmes. The influence of these graphical
programmes in the rest of Atlantic Europe becomes increasingly important as
prestigious raw materials from the Iberian Peninsula have been documented. An
important argument for the circulation of these materials is found in funerary
symbology, which signals the importance of ideological content in the construction
of these death scenes.
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ABSTRACT

In this paper we present and examine recently discovered rock art sites located on
the eastern slopes of the Rhodope Mountains, in the region of Evros in northern
Greece. Themes, techniques and regional identities are being discussed. Apart
from the art thematic and its cultural and contextual affiliation, the results of the
petrological analysis of the rock composition are also presented. The analysis was
conducted in the Laboratory of Stable Isotope Unit of the National Center for Scien-
tific Research “Demokritos” using Scanning Electron Microscopy; the results from
the sampling regime are presented here.

Key-words: Petroglyphs, North Greece, Scales, SEM, Risks.

1. Introduction and research background

Commencing in November 2012 and up to February 2013, a field survey had
been carried out in the region of Aegean Thrace and more specifically along the
area of North Evros. The rationale for this survey was to prospect for the discovery
of new rock art sites (Figure 1).
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Figure 1. Map of North Evros. Indicating with yellow the major cities of the area and with red the recently
discovered rock art sites. Source: Googleearth
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The already known place with rock art in the above mentioned region was
the site of Goniko (1) (Figure 2), located not far from the village of Roussa, within
the municipality of Soufli. At this site, the engraved motifs depicted were on schist
rocks which are all over the region. This imagery dates to the Late Bronze Age
and Early Iron Age (1100 — 900 B.C). At the same place and around a hill known as
“Chilia” there have also been found megalithic monuments and tombs made from
schist plates and dated to the Early Iron Age (900 — 800 B.C.).

Figure 2. Site of Goniko. Anthropomorphic figure, Late Bronze Age. The alteration of the colour, the texture and
the patina of the motif was caused by plaster mold and red rubber during probably past investigations. Source:
lliadis, 2013

The site of Goniko was the starting point of our investigations and the result
was locating mainly two geographical zones: the first one is extended along Roussa
to the north of the city of Soufli, including the areas of M. Dereio, Protoklissi, Agriani
and Mandra, whereas the second zone focused around the village of Petrota in
the Municipality of Orestiada, next to the border with Bulgaria. We located three
archaeological sites within the first zone, around the village of Mandra (2). Within
the second zone and south of the settlement of Petrota we located a rock shelter
with engraved representations. This site is within woodland and comprised a tra-
pezoidal-shaped rock (3) with cup marks and various engravings (lliadis, 2013).

In the present paper we overview the sites around Mandra since the sites
of Petrota which are currently being recorded, including the application of a con-
servation programme (4).

°
@urope | 107



2. Mandra Rock Art, Fragka

At a distance of 75 km north of the estuary of the Evros River and at the spot
where the river joins the Potistiko stream, a narrow valley is formed and extends to a
length of 8 km towards the eastern edge of the Rhodope Mountains. At the opening
of the valley is the village of Mandra, whilst at its terminus is the village of Protokklisi.
Within the central section of the valley is the village of Agriani. Approximately 2
km south of Agriani and at the foot of a nearby hill by the names of «Arapis» there
extends a small side valley that measures c. 50 acres. At the eastern side of the
valley, on the right bank of the stream at an altitude of 72 m we found three rocky
outcrops. This rock outcropping is oriented in an east - west direction, and it is on
this outcropping that two engraved representations are present. The engravings
are located close to a stream bed, where alluvial sediments were observed. Some
rocks were probably shifted due to recent event flooding. However according to
local people of the region there has been no shifting of the rocks for the last 60-70
years at least.

The theme of the art is mainly that of female fertility symbols (vulvas) and
Rock 2 is particularly interesting. Along with the fertility symbols, some of which
are framed with beams thus referring to representations of solar motifs, we also
found at the south western part of the outcropping engraving with scales (5) (Figure
3) framed with inner vertical thin engravings and anthropomorphic motifs (lliadis,
2013).

Figure 3. Fragka Rock 2. Depiction of female fertility symbols, scales and human figures. Source: Iliadis, 2013

Within the same fieldwork programme, we found that the entire rock sur-
face contained motifs which we describe as labrys (6) and asterisks. As part of our
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fieldwork investigation, we cleaned the area around the rock to a depth of 50 cm in
order to record and study former covered engravings. By exposing more engravings
we could make a more informative interpretation of the site. Whilst excavating the
soil deposits around the rock-outcropping we also encountered a 7 cm. thick layer
of charcoal. Our fieldwork revealed that the southern part of the rock is missing.
A possible explanation for this was probably due to a natural fire event (7).

The engraving technique is the result of direct pecking, whereas we very
often come across the technique of scratching (to produce filiform engravings). The
first rock seems to have been subjected to later interventions. That is explained on
one hand by the different engraving techniques and the different style of motifs
used. It should be noted that representations of fertility and anthropomorphs are
products of thin and precise incisions and are covered by representations of human
hands, animal footprints and other abstract strokes, which have deep and uneven
incisions.

During the cleaning process of Rock 2, we collected several rock fragments
which were detached from the main rock. We applied Scanning Electron Microscopy
on those fragments in order to determine the rock’s composition which could be
useful for future conservation solutions (8).

3. Scanning Electron Microscopy

The scanning electron microscope (SEM) is an instrument that operates
similar to an optical microscope, using a high-energy beam of electrons instead of
light; examining objects on a detailed scale. Electrons due to their light wavelength
may be focused on a much smaller area (e.g. grain material). The electron beam scans
the sample surface with which it interacts. This interaction generates information in
relation to atoms of the components of the test material. From those atoms mainly
emitted secondary and backscattered electrons and X-rays. The intensity of the
emitted electrons is affected by surface characteristics. The SEM method provides
information focusing on morphology and composition of the surface. Through the
application of detection system of the dispersion of action of X-rays generated at
the surface of the incident beam can be made semi-quantitative elemental analy-
sis of the material. Therefore, SEM is used to examine the microstructure of solid
samples in micro and nano scale resulting images of high penetration rate.

In determining the analysis of chemical composition for samples 1 and 2
included elemental microanalysis X-ray spectrometer energy dispersive (Energy
Dispersive X-ray, EDX) of scanning electron microscope (Scanning Electron Micros-
copy, SEM) of Institute of nano-science and nanotechnology, in N.C.S.R. Demokritos.
Samples were captured using an epoxy resin. Relied on SEM stubs with adhesive
carbon disk and placed in the scanning electron microscope for elemental analysis.
The results obtained are presented within the following tables:
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Table 1. Elementary analysis of oxides for sample 1

Elem Wt %
MgO 29.76
ALO, 2.56
Si0, 47.87

| Ca0 | 1.58 |
cr,0, 1.45

| Fe,0, | 13.43 |
NiO 1.39

| Cuo | 1.96 |

Table 2. Elementary analysis of oxides for sample 2

Elem Wt %
Na,0 7.11

| MgO | 2.97 |
ALO, 22.78

| Sio, | 56.32 |
K,0 2.93

| Ca0 | 2.15 |
Fe,0, 3.95

| Co0 | 1.79 |

The results demonstrate the participation of 8 oxides in the two sample
compositions (Table 1, 2). Specifically identified were the oxides MgO, AL O, SiO,,

273
Cao, Cr,0,, Fe,0,, NiO, CuO for sample 1 and Na,0, MgO, Al O,, SiO,, K,0, CaO, Fe,0

CoO forzs;mpzle 32 Both samples presented high percenta;e; of sizlicazte oxides Szi032
(47.87% and 56.82% respectively).

In sample 1 (Fig.4) the higher concentration that follows the silicate oxides
is MgO oxides (29.76%) while in sample 2 (Fig. 5) follows aluminum oxide (Al,O,
22.78%). For sample 2 the dominant presence of silicon oxide (SiO,), i.e. the min-
eral quartz in combination with aluminum oxide (AL O,), the presence of which
is attributed to the mixture of clay minerals that are aluminosilicate based. The
oxides of iron and magnesium justify the dark black-grey color, while iron oxides
in combination with titanium oxides may indicate potential effect from a granule
iron-titanium mineral which is incorporated in the mixture. The incidence rates of
oxides of alkali (CaO and Na,O) corresponded to the presence of feldspars.
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Figure 4. Image of 20000 magnitude for sample 1
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Figure 5. Image of 20000 magnitude for sample 2
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4. Mandra Rock Art, Pournali

The site of Pournali is also located along the stream of Fragka, approximately
4km north-west of the previous site (Fragka). During fieldwork, we discovered a
4m?stone block decorated with female fertility symbols. The condition of this rock
is critical due to both human intervention (9) and long-term weathering of the
petroglyphs. We also noticed detached rock fragments with engravings (10) (Figure
6).

Figure 6. Pournali. Rock fragment. Inscised and polished vulva

5. Mandra Rock Art, Grammeni Petra

Within a distance of 3 km, south west of the village Mandra and 1 km
south-east of the site of Fragka, is a forested area of oak where further rock art
discoveries were made. Here, we discovered on the ridge of a hill under the «Gram-
meni Petra», a stone block occupying a circular area with a diameter of 5.5 m. The
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rock has engravings covering its entire surface. Closeby, we observed engraved
rock fragments that were probably detached from the main body of the stone (11)
(Figures 7 and 8).

Figure 7. Fragment from Grammeni Petra.

Figure 8. Detached fragment from Grammeni Petra as it was first discovered near the rock. We can observe
representations of vulvas and a female figure.

According to the people of the region, in particular those employed within
the woodland this rock has remained in the same state for about half a century
(12). The largest part of the surface of the rock is covered by moss and lichen thus
hindering the observation of many potential engravings. However, in order to record
this stone, we cleaned the south western part of the rock that was covered only by
alluvium due to the construction of the forest road during the 1970s. After cleaning,
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the panel revealed a plethora of engravings, exposed by clean patina. The rock art
themes from this site were similar to those found at Petrota, Fragka and Pournali.
Among the themes are two female anthropomorphic figures that are accompanied
by a series of oval shapes, which were considered to be fertility symbols, trees and
plants. Also present were a series of abstract designs which could not be interpre-
ted (Figure 9). The engraving technique varies from elaborate deep pecking and
polishing (especially on the spots where the fertility symbols are depicted) to thin
surface engravings, represented by the plants and anthropomorphic motifs (Iliadis,
2013).

Figure 9. Documentation of southwestern part of Grammeni Petra

6. Rock Art in Eastern Macedonia & Thrace, from the Plain of
Philippi to Evros River

The rock art in the plain of Philippi has been systematically studied for
almost a decade (Dimitriadis, Coimbra, lliadis) (13). Sites such as Prophet Helias,
the sites around Mt. Pangaion (14) and those ones along Aggitis Gorge south of the
village of Alistrati in Serres Prefecture, provide researchers with important informa-
tion about the metallurgical societies in Northern Greece during the protohistoric
period (lliadis, 2012). The main theme in rock art on the plain of Philippi includes
horses and warriors on horseback representations. This is a common theme on all
previously mentioned sites (15). Characteristic are the examples of horse riding in
battle and hunting scenes (lliadis, 2014, in press). The rock art within the north of
Evos was examined and constitutes a thematic unit where fertility and its symbolic
representations are the main themes. Furthermore, and unlike the rock art on the
Plain of Philippi where the engravings can be found on white marble, at Evros the
geology of the rock is mainly schist. During our research within an area between
Soufli and Petrota; a range of 90km?we came to a conclusion that there are no
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representations of animals or zoomorphic motifs while in Philippi animal represen-
tations prevail (16).

7. The territorial boundaries of Thrace before Homer: Myth,
worship and folklore

The south boundaries of ancient Thrace, as described by the historian
Kourtidis, comprised the Pineios River, The Aegean Sea and the Hellespont. On the
west side they extend to the Mount Vermio whereas on the eastern boundary of
Thrace is defined by the Euxeinos Pontos. The north boundary is defined by Danube
and its estuaries. The Evros is the principal river of Thrace and comprises two large
channels: the Evros River and Arda Rivers. According to the ancient geographer
Strabo, the largest river of ancient Thrace was the Istros which is today named the
Danube River. This large watercourse springs from the Western Europe.

The religion of Thracians and the worship of their gods were, during the
time of Homer (800 BC), similar to that of the Greeks. During the Trojan War the
Olympian Gods took either the side of the Greeks or the Trojans that belonged to
tribes related to the Thracians. During ancient times, the prevailing worship in
Thrace was that of Dionysus, God of wine and fertility. The poet Homer is aware of
the worship of Dionysus in Thrace and actually mentions that the king of the land
of Hedones (17), Lycurgus, chases the God away to the sea, towards the Goddess
Thetis. A second concept that relates to the region and the myth of Dionysus is
the fertile land of Thrace which extends from its coasts to some distance inland.
According to the myth, Dionysus introduced the grapevine to Thrace and gave to
the people his greatest gift, the wine.

Still according to the myth, Thrace was the place of birth of the mythical
musician, poet and mystic Orpheus. It is from the mythical being, we encounter the
term Orphism, a system of ideas and practices in ancient Greece and Thrace that
was already in practice from the 6" century BC. According to Orphism the soul is
described as immortal and divine; doomed, however, in the eternal circles through
metempsychosis. Orpheus can assure his release from this eternal circle and make
contact with the Gods by adopting an ascetic way of life and by passing through a
series of initiation stages.

In modern day folklore we recorded practices by local people related to
fertility and birth. In the village of Petrota for example, childless women perform
a ritual that includes them passing below a naturally-formed arched rock which
is commonly known as the “Rock of Fertility” (18). The aim of this practice is for
those women to get blessed by the “rock” and to activate and achieve birth. We
also noticed that the local names of places in North Evros, are inspired and referred
to fertility such as the Hilltop of Vigla, located towards the village of Mandra, which
is referred to by locals as “Vigla’s Vulva” (19).

8. Chronology & Cultural Identity

The following observations and suggestions arise from the study of rock art
at the sites of Fragka and Grammeni Petra. This study provides us with important
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information in order to set up the chronological and conceptual approaches asso-
ciated with the representations.

The relation to the anthropomorphic motifs with scales and fertility sym-
bols on Rock 2 at Fragka (Figure 10), the panel narrative leans towards an escha-
tological dimension of the narration. The scene leads us to the supposition that it
echoes a belief under the term “weighing of souls» or as “psychostasia” (in Greek:
Yuyootacia). In addition to this, numerous depictions of double axes on the rock
and Grammeni Petra, display decorative figures that are common within the Myce-
naean and Minoan worlds. Psychostasia was a belief that was associated with the
weighing of souls on scales after death. The idea of weighing the soul was already
known from the 16" century BC in the Mycenaean world (20) and this arises from
the findings of the arched tombs exhibited at the National Archaeological Museum
in Athens (21) (Figurell).
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Figure 11. Golden Scales of Psychostasia among other findings from the Arched Tomb Il of Mycenae.
Source: National Archaeological Museum
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In the Arched Tomb Il of Mycenae, or as it is principally known as “The
Tomb of the Women” golden scales of Psychostasia are decorated with Butterfly
Figures, a symbol of the soul for the Mycenaeans (22). After examining the figures
on Rock 2 at Fragka, we consider that the theme is centered around female belief
systems. It should also be noted that Mycenaean trade had extended from the
Mediterranean to the Black Sea and the Carpathian Mountains (23) by the Middle
to Late Bronze Age (1400 BC - 1100 BC). Thrace, and Evros, was at the crossroads
of the vast trade network, connecting the Balkans with the Aegean Sea. Based on
trade, were ideas and beliefs surrounding Mycenaean burial practices inherited,
adopted, practiced and developed by the ancient Thracians in a local scale? Future
intensive and focused prehistoric studies along the Aegean Thrace and the region
of North Evros will definitely reveal more information. Furthermore, during our
survey, we discovered Late Bronze Age handmade pottery on Vigla’s Hill which is
very close to the rock art site of Grammeni Petra (24). After an initial assessment,
and considering the archaeological context of rock art in North Evros as well as
the themes of the representations themselves, the rock art at the sites of Fragka,
Grammeni Petra & Pournali should be chronologically placed between 1400 - 900
BC (Middle - Late Bronze Age and Early Iron Age).

9. Concluding remarks

Rock art research in the Evros region is still in a preliminary state of research.
Apart from the complete documentation at sites such as Pournali and Petrota, we
are also concerned about the state of conservation of the engravings, either via
human or natural hazards. As we have demonstrated rock art conservation is one
of the main priorities of this research. By applying targeted heritage education and
good practice, many of the deep-rooted prejudices will slowly but surely disappear.

NOTES

1. The rock art of Roussa was studied and published by the archaeologist Trianta-
fyllos Diamantis during 1980s. A copy of the rock art panel is kept and exhibited
at the archaeological museum of Komotini.

. “Pournali”, “Fragka” and “Grammeni Petra”.

3. Preliminary results of this research were presented in 2013 in Italy during XXV
Valcamonica Symposium.

4. We noticed that part of the motifs of the rock shelter of Petrota was destroyed
due to contemporary graffiti.

5. The scales representation on rock 2 at Fragka is the only one we identified among
several other sites in the region.

6. Double axes.

7. C harcoal samples were sent to NCSR Demokritos for radiocarbon dating.

8. We came along of numerous engraved rock fragments detached from the main
rocks especially at those sites around Mandra. This is a result in most cases by
natural causes due to sudden temperature changes in this region during summer
and autumn and extremely dry and cold winter.
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9. lllegal excavations are something common not only in this region but all over
Eastern Macedonia and Thrace (Philippi and Pangaion Rock Art). At the site of
Fragka for instance we noticed a large artificial pit next to rock 1. Most of the
people who perform illegal excavations think that rock art is indication for gold
finding.

10. Rock art of Pournali is currently being recorded.

11. Those fragments are decorated with labrys, fertility symbols and anthropomor-
phic motifs as the rest of the surfaces.

12. Elder people of the region have described to us that already from the 60’s they
have been coming across fragments when passing through that area. Most
detachments were due to natural causes and not human intervention.

13. The first international fiel[dwork organized by Hellenic Rock Art Center took
place in 2005.

14. Xortokopi, Pieria Valley, Nea Fili.

15. Including those ones located in the plain of Drama such as Symvali.

16. Horses, dogs, foxes, boars, turtles.

17. Thracian tribe that resided in the region around the estuaries of the Strymon River.

18. During our research, we were able to visit this rock which is located very close
to the rock shelter of Petrota.

19. This hilltop is formed by two small valleys which concentrate in one common
thus resembling a “V”.

20. Psychostastia can also be traced in the Book of the Dead, Papyrus of Hunefer,
1375 BC. In the 5™ c. BC the same belief can be found on Lekynthos from Capua,
Italy. Both these findings are exhibited in the British Museum. During Byzantine
era, Psychostasia is identified with justice and the judgment day.

21. Scales of Psychostasia were also found in arched tombs at Vafeio Lakonias from
the 15c. BC.

22. Butterfly figures are also interpreted as double axes and refer to female themes.

23. This arises from the Mycenaean findings of excavations in Central Romania.

24. Pictures of those findings were both presented in congresses in Italy and Portugal.
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ABSTRACT

The Archaeology of production has explored the theme of the life cycle of archaeo-
logical materials, highlighting some stages after the use, of which recycling is a part:
in this phase are of particular interest metals, particularly ancient copper alloys.
The discovery of copper metallurgy revolutionized material production and other
aspects of social life. The time and expertise required for its reduction to ore along
with the possibility of being recast, led to the habit, and somehow at convenience,
to recycle probably at Chalcolithic. In the ‘Bronze Age the art of metal alloy assumed
even greater value: more knowledge and rare metals, as tin, are needed in the
preparation of the alloy, metal recycling became even more solid.

Archaeology, and above all the named “Archaeology of production” can count on
several evidences to reconstruct and understand techniques, dynamics and inten-
tionality of the recycling of a precious material and loaded with symbolism by the
human community in the “ages of metals”: founder’s hoards, production sites,
archaeometallurgical data.

The study of recycling of bronze can help to understand social and economic dynam-
ics and resources management by the communities of the European Bronze Age.

Keywords: European Bronze Age, Archaeology of production, Metallurgy, Recycling,
Resources Management

1. Introdution

The theme of metal recycling in the early history is first essential to unders-
tand the management of a basic material for the societies of “metals age”, and
presents some difficulties:

The vast European panorama, not only from a geographical point of view,
but also chronological and cultural;

The difficulty of putting together data of different types, archaeological and
archaeometrical;

Having to work on material evidence that until recently were poorly regarded
by archaeologists and do not always come to us with sufficient documentation;
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The problem of the scrap of bronze, as the material is completely recyclable,
little evidence remains concerning the amount really used in the recycling.

On the issue of recycling of metals in the Bronze Age, there have been few
specific studies. Among them you can return to the work of Needham (1998),
where an analysis of models of “metallurgical” regions, particular attention is paid
to analysis of the weight that recycling has on the type and method of metallurgi-
cal production (ibid.: 290-291); this interpretative model recognizes three types of

III

“metallurgical region”, which are:

recipient only: region that receives the finished products but does not have
the expertise to produce the metal artefacts;

cast-once-only: region where you have the technical expertise to produce
metal artifacts, but where the imported objects are not recycled more than once;

recycling: an area where the metal of the same objects is reused several times,
which is where recycling is a core activity for metallurgical production.

Each model of region depends on the characteristics of natural resources
(metal minerals) and metallurgical working capacity, factors considered by Nee-
dham, but depends also of other important issues as geographical position and
social structure. Truly, this system of three models of metallurgical region appears
somewhat “static” and “many theoretic”, fault very common to many interpretative
systematic “closed” models, applied to the Prehistory and Protohistory: it is said
for example that the recycled items are always of import (cast-once-only model
region). Also the fact, that the recycle of an object in a region is made once, twice,
three times is completely subjective: the archaeometrical analysis can’t understand
with certainty how many times a metal was remelted and recycled.

Most of the works that have dealt with, different levels of recycling in the
Bronze Age, treats the subject relating it to the Mediterranean world: some data
seem to reveal a link between the oxide ingots, circulating along the Mediterranean
between XVI and Xll century BC, and the recycling action, but is not exactly based
on scientific definitive data (Budd 1995), even if new data on lead isotopes shows
a possible action of copper recycling behind the manufacture process, in many
cases local, of oxide ingots (Gale 2001), contrary to what says Knapp (2000). In
many cases, hoards in dry land composed by scraps objects, wrongly interpreted
as rituals deposition had proved after a much coherent interpretation, founder’s
hoards to recycling (Bradley 1988); in a region considered not rich in ore, but with
strength of local powerful chiefs (Eastern France and Transdanubian) is possible
to see a high factor in bronze consumption, judging by high number of smelter
hoards concentrated in small territorial units, indicating a high recycling economy
of (Gauthier, 2004).

Whatever “recycling factor” is important to understand the technological
capabilities, the metallurgical economy and circulation of metal artefacts in one or
more region.
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2. Metals: Properties for Recycling

Among all the materials offered by nature and transformed by man accor-
ding to his needs, the metals are those that can be recycled more quickly and using
simple technical processes. They do not need complex processes of transformation
and, after being recovered, it can almost immediately be used for new artefacts;
but for each good recovering it is still needed a few treatments: filtering formed
waste slag and addition of small amounts of additives to make the league good for
recycling.

What characterizes the metals, and especially those used since the recent
Prehistory, such as copper or gold, is the crystal structure and physic-chemical
properties that make them up.

The chemical properties are related to the atomic structure, while the phy-
sical and mechanical properties are related to the crystal. The solid-state stiffness
of the crystal structure is guaranteed by the enormous intensity with which the
interatomic forces restrain the movement of individual atoms.

In metals the crystal structure is determined by intermolecular forces, if
subject to a certain temperature, they break (Giardino, 2010: 23-24).

In particular, the physical and chemical properties of metals that make it
an excellent recyclable material are two:

Metals have a very specific melting temperature: reaches the melting point
because it has a sufficient amount of thermal energy to break the intermolecular
forces (Ibid.: 16);

Metals differ from other materials, and can easily be recycled, specifically
because of the fusion, the crystal lattice bonds are broken, and the solid becomes
liquid. Cooling the atoms of the metals have the specific property of tending to
draw closer and then the molten metal quickly solidify and recomposes the crystal
structure (/bid.: 26).

Other metals properties, the mechanical ones, make it a material easy to
work with features that allow you to develop an advanced manufacturing techno-
logy: good relationship between hardness and toughness; ductility.

These features are not found either in the organic materials (bones, lea-
ther) or the lithic materials, objects made of metal are a revolutionary material and
essential to human communities of recent Prehistory. Even after this, as we shall
see later, the metal was often recycled and not just because it is recyclable.

3. Metals: Diffusion of Ore Used in Bronze Age in Europe

About recycling, the fact of the presence of natural resources in a territory
can be of double meaning; when in fact it has in an area the availability, for exam-
ple of copper ore, it is almost certain that the human community that lived there
had a sufficient supply of raw material and should not be compelled to make a
big copper-bronze objects by recycling, is equally true, however, that even in this
circumstance is led to a certain level of recycling to optimize the exploitation of
natural resources.

The metals are present in very weak concentrations in Earth’s crust. Ave-
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rage values for one of the metals of interest in pre-and Proto-history, copper, are
in 0.01% (Bartocci, Marianeschi 1960: 22-23). All metals would be very rare even
if there were concentrations of up to 10,000 times higher than the average values,
in the vicinity of outcrops of veins due to local enrichment processes (/bid.: 22-23).

The concentration of ores exploited in prehistory and protohistory shows
the copper spread in a non-solid, but significant point in different European regions,
while the tin is much less ( only in rich deposits in Cornwall, Britain, Galicia and
Extremadura, and in poor deposits in Sardinia, Tuscany, Devonshire, Limousin,
Charente, Creuse, Haute Vienne, Bourbounnaise, Erzgebire and Murcia) (Giardino,
2010: 133-139).

4. Archaeology of Production

In studies on the recycling of materials, the “Archeology of production” is crucial.
It opens new horizons, both the potentiality in method as the documentation. This
technological approach pays attention to the less noble archaeological evidences
as production facilities, waste products or traces of mineral extraction and refining.
An excellent case study on the subject, are those conducted by T. Mannoni and E.
Giannichedda (1998), probably the only complete work on the subject published
so far. In “Archaeology of production” is very important the production cycles: in
particular, the final stages of each cycle, it is demonstrated the phase of use, fracture
and recycling. Especially in the cycle of the metal to be recycled some allow the
craftsman completely reshape the recovered material, and the archaeologist find
substantial traces of this phase, on the site of production/recycling. Objects that
are used in recycling and can be the archaeological evidence of this are:

Objects that are perfect products but become unusable with the use; those
entering and leaving the cycle of use; for example an axe with the cut chipped.

Objects that by accident during processing, did not achieve the desired
characteristics and are defined as “defectives” (ibid: 193); those never entering in
cycle of use and just entering in non-use cycle; for example an axe badly casted.

Artefacts that are part of, and are important to the production cycle, not
intended to be a final product, considered “waste” (ibid.); those not thought to
enter in the cycle of use and therefore not entered in the non-use cycle; for exam-
ple smear melting.

The “wastes” are not very relevant in the study of recycling in metallurgy,
as the possibility of their total recycling is higher (for example in respect at the
lithic industry) and are generally not preserved in archaeological contexts, except
for special cases. In the “defectives” the risk is to be overrepresented because are
more complex products that require above all a more elaborate casting mould: this
certainly produces more of the defective parts than of the others, which are under-
represented. Interpreting, and not only recognizing, the finds from a production
cycle, or use cycle, entails understanding what the ancient craftsman meant by them,
if they are recycled items, even if it is “waste” in technical jargon, you will need to
speak like this instead in “recoveries”. The privileged contexts for the investigation
in recycling, are the production sites, where at times are saved from the melting
some “recoveries” and recycling storage sites, where the “recoveries” are collected.
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The production sites, potentially having a lot of information on economic cycles,
were linked to which may in lucky cases, help to understand the link between the
collection of scraps for recycling and the economic circuit.

5. Anthropological Questions

Cultural anthropology accredits great importance to technological choice: it
emphasizes the ability and capacity of human society to choose between a numbers
of alternatives; related to environmental, political and ideological factors (Lemon-
nier, 1993); from these, the more complex is the production cycle, the longer is the
learning phase and hence higher importance will have the control of the know-how
spread (Conati Barbaro, 2005: 174): this reflection is particularly true for the cycle
of metals, which requires complex steps, and skills and knowledge. With regard to
recycling, it is a part of the production cycle that involves other knowledge than
that necessary for the cultivation in mining or extraction of metal from ore (smelt-
ing); especially for the bronze, when recycling different objects, not only in form
but especially in composition between copper and tin and other metals possible
minority (arsenic and/or lead above all), careful empirical knowledge is necessary
to obtain a balanced alloy, both in the case that the result of recycling is an ingot
as in the case that is an artefact: in metal-poor regions, but due to different factors
are privileged in the ways of metals circulations, the know-how handed down from
generation to generation can affect only the art of recycling.

6. Archaeological Evidences

The European Bronze Age is characterized by various macro-regional areas
which, by their very large metallurgical production and affinity of artefacts, are called
“Metallurgical circles” (Carancini, Peroni, 1997). We will then examine some of these
macro-regions, relating with their activities in the recycling of metals, particularly
bronze. To get the most comprehensive and complete view, we will consider both,
areas near some of the great copper resources and affected by a massive European
metallurgical production (in this case some metallurgical circles in Southern Europe),
areas, thus considered from this point of view.

The archaeological evidence of the recycling of metals in the Bronze Age is
mostly made up of the founder’s pantry. Between all the forms of storage of metals
(ritual offering, hoards or founder’s deposits), those of the founder identify them-
selves by three factors: scrapped objects, fragments of ingots of copper or bronze
and place of particular deposition (or in a ceramic pot, or in bays in the rocks or
in holes). Why give preference to founder’s pantries for the analysis of recycling?
Certainly there are contexts that have left more traces of this activity, which is an
integral part of copper/bronze cycle. Some aspects of the interpretation and study
of the deposition of metalwork are to be highlighted, as has been done in important
studies and contributions on this argument (Bradley, 1988; Delibes de Castro, 1997,
Harding, 2000: 323, 352-368; Vilaca, 2006), and before observing some manifesta-
tions of scrap storage, it is good to point out some problems and issues: is concept
now widely accepted that the storages are a dynamic and complex phenomenon,

|ll

but also some “margina
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as a result of more moments of laying and collecting. Particularly the storages with
scrapped objects to be recast. We must also take into account that many deposits
have been founded in not recent time (between the nineteenth and early twentieth
century’s) and often are not know all the items originally contained in them: some
examples are emblematic from this point of view, for Portugal (Vilaga 2006: 29-37)
and ltaly (comparing the number of items in the storages reported upon discovery
and that of the objects reported in recent publications).

7. Alps and Northern Italy

In the Alpine region (Figures 1A and 2) there are several copper deposits: in
the Western Alps the sites of Alagna, Brosso ( Cierny, 1997: 77), Murialdo, Bormida,
Biestro (Pipino 2008: 51; Delfino in press), Tournanche valley (Valle d” Aosta), Alpi di
Pinerolo, Sesia valley, Chiusella valley (Piedmont), Venerocollina valley (Lombardy)
and Agordo (Venetian) (Giardino 2010: 116) initalian side, and Do6me de Barrot, Le
Cerisier, Dalvis, Le Grange du Colonel, Giraud and the mine of St. Veran with clear
evidences of prehistoric works (Cierny, 1997: 76), in French side. In the Central Alps
the sites of Predoi and Valsugana, in Italian side (ibid.: 77), and Mitterberg, Pinza-
gau, Schwaz, Brixlegg, Falkenstein, Kitzbuel and Kallwang, in austrian side (ibid.:
76), which were certainly used in the protohistory Mitterberg (Middle Bronze Age),
Kitzbhuel and Brixlegg (Final Bronze Age) (ibid.: 78).

Figure 1. The “metallurgical regions” studied in the present work.
A: Alpjne and Padana Valley area; B: Central Portugal
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Figure 2. The Alpine and Padana Valley region. The copper resources.
Source: Cierny 1997

In the territory south of the Alps, have so far encountered traces of intense
works for extraction of the copper minerals, which indicate the periods between
the Chalcolithic and the end of Early Bronze Age and between the Late Bronze and
the Final Bronze Age as the periods of greater intensity of exploitation (Marzatico,
1997: 572): in particular, in the Trentino Alps where they found a large number of
sites of reduction of copper ore, it seems that in the first phase to till the copperin
the valley, and secondly in altitude (Cierny et al., 1998: 26-32).

Examining the evidence in chronological order, the founder’s storage place
of Baragalla (Reggio Emilia) (Early Bronze Age Il - 1750/ 1600 B.P.) is certainly the
oldest evidence of bronze recycling in northern Italy (De Marinis, 2006a: 1295) and
probably in this macro region: here for the first time scrapped objects are docu-
mented together in small ingots of plane-convex shape. In particular, is clear the
movement of scrap objects typologically typical of the French-Swiss area. The storing
place was composed of just over 3 Kg of bronzes (9 axes and 2 | small raw copper
ingots integers) (De Marinis, 1997: 306-307). This phenomenon can be interpreted
as an index or large-scale movement of objects scrapped, as did De Marinis (ibid.:
1295). Or it can be interpreted as movement of finished products, used in places
distant from production area, and then ending up in recycling.

The period in which begin to increase even multiply the number of foun-
der’s pantries with the presence of biggest raw copper ingots is Late Bronze Age
(1325- 1175 B.C.): are known metal groups that are not really pantries, but more
cluster of scrap metal and raw copper ingots found in the vicinity of metallurgical
workshops.

In general in Italy, from Late Bronze Age, there has been a proliferation of
the production of bronze, which lasted until the Early Iron Age: in this view seems
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to be the main indicator of the proliferation of metal storages, especially scrap’s
storages (Giardino, 2005: 491).

In Western Alps, and nearby areas, in Late Bronze Age starts to appear in
many formats storage places of scrap bronze objects together with fragment of
copper ingots, especially in the French Alps area (Provence-Alpes-Maritimes-Haute
Savoye-Savoye-Isére) and ltalian Western Alps: eleven scraps and ingots deposits
were known, particularly the site of Lullin- Couvaloux, Sion, La Poype Vaugris and
Casse Rousse (French side) and Pinerolo, Pietramazzi, Coniolo, Bric del Ciaz and
Bric della Sorte (Italy side) (Barge, 2004; Bocquet, Lebascle 1983; Courtois, 1960;
Del Lucchese, , 2008; Doro, 1975; Garcia, 2003; Gambari, 1996; Mordant, 2003).
Between these, three are of particular interest:

La Croupe de Casse Rousse (Briancon): in an area located at 2070 meters,
on top of a steep cliff, were found 83 pieces on bronze, together with fragments of
pottery, slag and charred vegetal remains (Rossi, Gattiglia, 1998). Scrap pieces of
bronze and copper raw ingot are clear indicators of a recycling activity, but in this
case as the metal workshop of Lugana Vecchia, is not possible to talk about a real
storage place.

Pinerolo (Torino): between the mouth of two valleys on the Italian side of
Alps, Pelice and Chisone valleys, was found a group of bronze objects that can be
called a classic “founder’s hoard”. Composed by axes, fragment of armlets, sickles
and raw copper ingots (Doro 1975), is an evident track for the use of recycle items
typical of the Western Alps and were circulating between the two sides of the Alps:
the fragments of “La Poype” type armlets in the storage place, clear example that
there are many storage places in the French Alps.

Bric della Sorte (Savona) (Figure 3): in the Liguria Alps, in a valley of commu-
nication between the Po Valley and the northern Tyrrhenian See, was discovered on
a mountain in a hollow of a rock a storage composed by small fragments: 21 finished
objects and 50 raw copper ingots (Del Lucchese, Delfino 2008; Delfino in press).
The few artefacts capable of being typologically identified date the deposit at the
Late Bronze Age, with also metal objects typical of the Western Alps Metallurgical
Circle: in particular a fragment of the “La Poype” type armlet, as a clear indicator.

™
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Figure 3. Bric della Sorte hoard (Pallare, Savona).
Source: Courtesy: Archaeological Superintendence of Liguria
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In Final Bronze Age (1175-750 B.C.) is seen not only a continuous increase
in the closet of items to be recasted, but above all an increase in their size, in terms
of number and weight of objects. Some examples are indicative to understand the
dimension of the phenomenon of collection to the scrap bronzes during this period;
hat between the else sees the disappearance of the one pre urban civilisation in the
area (the Terramare), the onset of a period of crisis (with some exceptions in the
Western and Eastern Alps) and the birth of the cultural substratum that will lead
to Villanova Culture. For this period, an example, still bear some founder’s closets
of the Western Alps:

Saint-Pierre d’Albigny (Albertville-Savoie) (Bocquet, Lebascles, 1983: 48-51),
unfortunately, some of the original parts are missing. The closet was metin a moun-
tains area, in one of the main valley communicating between the Italian and French
side; closet had composed by one damaged axe, two fragments of “pick-ingot”, two
fragments of scythes and a fragment of armlet. Judging by the type of objects can
be dated the closet at IX-X century B.C., and these are mixed objects of Western
Alps and Northern Italy tradition, showing an possible trafficking of scrap between
the two regions.

Meytet (Annecy-Haute Savoie) (Bocquet, Lebascles, 1983: 46-48): found
in a ceramic vase, contained two axes, fragments of five axes, tree fragments of
swords, four sickles, a fragment of sickle, tree fragments of armlets, a pin and some
fragments of pins. Typology of objects dating the closet at XI-X century B.C., with
objects of regional manufacturing.

8. Western Atlantic Iberian Peninsula

The Atlantic side of the Iberian Peninsula (FigURES 1B and 4) is relatively
rich in copper deposits, particularly in Huelva (south west of Spain) and Asturias
(Northern west of Spain). But good deposits are also in Portugal, as Algarve, Low
Alentejo, Estremadura, High Beira (Giardino, 2010: 115-116) and Beira Baixa (Car-
doso, Vilaga, 2008: 44). There are also rich deposits of tin, in Spanish Extremadura,
Leon, Galicia (Spain), High Beira, Minho and Alto Douro (Portugal) (/bid.).

Figure 4. Western Atlantic side of Iberian Peninsula. The main mineral resources. Source: Vilaga, 2005
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Atlantic area of the Iberian Peninsula does not seem to have many closets
that have the characteristics of smelter sites of accumulation of material recove-
red (containing scraps and raw copper ingots), proportion to the general number
of store rooms of bronze. It is see that in Italy the smelter’s and scrap closets, also
appearing in the Early and Middle Bronze Age, although in rare cases, only to be
many more from the Late Bronze Age, in the Atlantic part of Iberian Peninsula these
evidences appear exclusively from the Final Bronze Age ( Brandherm, 2007: 179).

In the general framework of the Final Bronze Age society, mention should
be made of the analysis made by Senna Martinez (2007: 266, 270-274). It appears
that with regard to central Portugal (but also the Spanish Extremadura) there existed
a system of population in small settlements with hierarchy between them. In this
context we have some examples that you can treat:

The closet of Porto do Concelho (Macgdo) (Jallay, 1944) (Figure 5): this is
doubtless a classic founder’s treasure, being composed of scrapped objects scrapped
related Final Bronze Age periods (typologically between Final Bronze Age | and Final
Bronze Age Il, XII- VIl cent. BC); 42 objects in total: of which 18 small rings, some of
which are very fragmented, tree axe of which one fractured, 15 weapons, including
swords, daggers and spearheads, and, finally, a fragment of fibula. R. Vilagca (2006:
84) as rightly pointed out, the fact that in the deposit are also small fragment of
very common objects (rings), suggest that they tended to recycling everything,
even the most insignificant fragments. The set of bronzes, show have had different
metallurgical origins (Bottaini et al., 2013), which confirms the recycling of bronzes
from different backgrounds (geographical or, may be, different products steps in
the same atelier).

Figure 5. Porto do Concelho (Magdo, Santarém). The founder hoard. Source: Jalhay, 1944
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The closet of Quinta do Ervedal (Fundao) (Coffyn, 1985) consisting of 12 axes,
including 9 in wreck state and the other just melted, 2 probable fragment of swords,
4 fragment of unidentified objects and a small raw copper ingot; one of the six . All
the objects are relevant to Final Bronze Age, according to typological analysis. We
are dealing with a deposit of smelter, with clear evidence of recycling, but also of
objects that were the result of this action (the axes with smudges just of the mould).

Always in central Portugal we can highlight two other closets:

Casal dos Fieis de Deus (Bombarral) (Vilaga, 2006: 40-41): consists of 12 items: two
fragments of swords, a spearhead fragment, a fragment of axe, six massive armlets
(one fragmented), and a dagger. There were no raw copper ingots. Based on the
presence of swords of the “carp’s language “type and axe “gun” type can be dated to
the closet at the end of Late Bronze Age (IX-VIIl cent. B. C.).

Vila Cova de Perrinho (Vale de Cambra) (ibid.: 67): found in a ceramic
vase, consists of two “ring “type axes (one of which is fragmented), an deformed dag-
ger, a sword fragment, five fragments of bronze objects that are not identifia-
ble and 4 chisels

Between the various deposits that are composed in part
or totally scrapped items, we can cite the famous store of the Ria de Huelva
(Galvez Priego 1995). Looking at the composition (ibid.: 231-250) (Table 1)
has almost half of the objects in a state of wreckage. This deposit, however,
reveals still some unknowns to join at an interpretation: a votive deposit in the
water (gewasserfunde)? Or the load of a single ship sunk or more ships sunk
belonging different periods? The first hypothesis, as a series of subsequent
votives offerings (ibid.) leave a little doubt: if you take such as swords, baffling
that we are in a votive alongside pieces showing signs of intentional breakage
(blade broken in half), next to specimens with signs of rupture is probably not
intentional (especially given the proximity of the guard).The thing that is certain,
with the aim of this research, is that it is also about scrap objects in water,
especially swords and spearhead. So not is the typical founder’s closet. If accept
the hypothesis that is the cargo of a ship, we are confronted with evidence of
marketing by sea, or river way, of wreckage, possibly outside the region wide.
According to the lead isotopic analysis carried out recently seems that in general
the copper of the bronze of closet is not from the Pyritic Band (between Algarve
and Huelva), but from mineralization more distant from Ria Huelva, particularly
the scrap from the geological area of Ossa Morena and Sierra Morena (Montero
Ruiz, Hunt Ortiz, Santos Zalduegui, 2007: 196-198,203,206, 208).

Table 1. Ria Huelva depot; comparing object class and proportion between scraps
and whole objects. Source: reworking from Galvez Priego 1995: 231-250

Weapons Personal items Other

Scrap Whole Scrap Whole Scrap Whole
149 145 16 32 6 63
Total: 294 Total: 48 Total: 69

Total scraps: 171 Total scraps: 240
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9. The Scrap’s Closets on Settlemensts

Another type of founder’s closet is to meet not in isolation from the out-
side inhabited areas, even in inaccessible areas and in hidden areas, but found in
settlements, not hidden, and probably part of the metallurgical workshop. The
difference in context between the closets and the group recently presented data
relating to the second, we will submit, it is important to understand the dynamics
of different harvesting and storage of scrap.

9.1 Alps and Northern Italy

In the end of Middle Bronze Age (XIV cent. B.C.), appear some evidences of
recycling of metals in settlement stilts areas, in the P6 valley mid-east: one exam-
ple is the storage of stilt settlement of Lugana Vecchia (Brescia) (Figure 6), which

contained scrapped bronze objects, resulting from poorly managed mergers, slag,
raw copper and tin ingots (De Marinis, 2006a: 1295-1298).
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Figure 6. Lugana Vecchia (Brescia). Bronze scraps and bronze ingots. Source: De Marinisi 2006a

Another example, for the Late Bronze Age in Terramare’ s area, is the
“closet” of Castellarano (Reggio Emilia), where he was met with a cargo of scrap
melting pot consisting of fragment of axes, sickles, swords and pieces of copper
ingots “plane-convex” type (ibid.: 1299): in this case, as appointed out by Raffaele
Carlo de Marinis (ibid. : 1300), when the bars appear to be almost pure copper, it
means that the wreckage from bronze objects were not rendered to produce new
ingots were loaded into crucibles to produce new artifacts.

In North Eastern Italy is the settlement of Frattesina di Fratta Polesine
(Padova- Veneto) (Figure 7). From the Late Bronze Age to the Final Bronze Age was an
important center for trade between northern Europe and the Mediterranean,
especially in trade and processing of Baltic amber.

In the settlement were found some metallurgical workshops: in particular,
four of them have returned evidences of recycling of scrapped objects. One of the
four, like the others tree, include 72 scrapped items, a copper ingot of “pickaxe”
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type, and a lead ingot. In general it is axes and the weapons are in the minor-
ity. The total weight of the scrap objects and ingots is 6.58 kg., while for the typol-
ogy of objects can be dated to the Late Bronze Age 2 (X-VIII cent. b.C.) (Salzani,
2003). Another one of these four metallurgical workshops is composed of 51
scrapped items and 21pieces of raw copper ingots and ingots “pickaxe” type. There
are no fragments of weapons and is dated to the Late Bronze Age 2 as the other tree
workshops (Salzani, 2000).

The presence of some types suggests an extensive network of move-
ment of metals, including scrap items and ingots of non raw copper called “pick-
axe” type with one of the largest centers of storage in the settlement of Frattesina
(ibid.: 46).

=

Figure 7: Frattesina di Fratta Polesine (Padova). Bronze scraps and bronze ingots. Source: Salzani 2003

The closet ever more important for northern Italy, during the Protohistory,
for the number and total weight of the objects that composed, is the closet of
Bologna- S. Francesco (Antonacci Sampaolo, Canziani Ricci, Follo 1992). Found in
the 1877 in the middle of historical center of Bologna, contained 14.841objects,
scrapped and whole, that weighed about 1.500 kg.; guarded in a large pot inside
a hut fund. Among its contents are counted 12,185 scrap of various items, 1050
waste of work and 1606 raw copper ingots. For the typology of objects, very var-
ied, the “closet” can be dated to the X.VII century b.C. You can do many observa-
tions from a large amount of data and decades of studies on this important dis-
covery. One can say that the wreckage was further broken to be able to best
re-melt and that objects no finished and tin (in ingot) prove the main occupation
in this foundry in the recycling of bronze (ibid. : 177).

9.2 Atlantic Iberian Peninsula

The closet of Castro da Senhora da Guia (Baies) (Senna-Martinez, 2007:
269; Kalb, 1978) (Figure 8), or rather the metallurgist’s atelier: in a settlement we
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discovered various fragment of casting mould and bronze; between themes can
recognize fragments of plates, which are clearly to scrap recast. This can be a good
example of a metallurgical workshop in a settlement, where he also worked with
the recycling of scrapped bronzes; this in a cultural context where there appears
to attest not a large scale movement of metal objects, but only at the local level
(Senna-Martinez, 2007: 268, 274). A recent study (Figueredo et al., 2010) show that
in this settlement recycling is predicated in large scale, and also improved putting
a little quantities of pure tin, or ores tin, in bronze scraps to balance the new alloy.

Figure 8. Castro de Senhora da Guia (Baides. Viseu). Bronze scrap fragment used in recycling.
Source: Figueredo et al., 2010

In four settlements in the Beira Interior region (Portugal), dating to Atlantic
Final Bronze Age Il, were found some groups of objects of bronze. Or scrapped, or
just come out of the melting mould and with fusion defects, of fragment of raw
copper ingots (Vilaca, 1997). In Castelejo settlement (Sabugal), are founded two
fragment of raw copper ingot, one sickle, one bar; in Alegrios settlement (Idanha-a-
Nova ) one fibula, two rings, eight bars, tree daggers, one pin and tree raw copper
ingots; in Monte do Frade (Penamacor) two daggers, one razor, two bars and two
arrow points; in Moreirinha (Idanha-a-Nova) six daggers, twenty bars, one raw
copper ingot, twelve rings, two buttons, one undefined instrument, one fibula.

The metals found in these settlements are considered objects that came
out badly from the merger and were put aside; now are shareable the affirmation
of R. Vilaga (ibid.: 124) that compared the life of bronzes to human, says he “died in
a growth phase”, but it is questionable whether the assertion of the scholar when
he says that “were abandoned” (ibid.). In fact, from the description of the context
of discovery (with traces of facilities and combustion), there is no reason not to
think of storage as a function of recycling in the same structures found. In general
metallurgy in the Beira Interior in Final Bronze Age is considered “domestic” (Vilaga,
2004).

Also in Canedotes settlement (Canha, Valério, Araujo, 2007) is present a
small set of metal artifacts: in general little bronze pieces, interesting weapons,
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props and tools (ibid.: 166-169). In fact the set show a small metallurgy, relating
to the dimension of settlement, but insert in a metal circulation network between
Beira Litoral and Beira Interior region (ibid.: 175): circulation of bronze ingots, may
be, but probably also scraps circulation.

Other settlement, that returned a considerable group of metals related
to recycling of the bronzes scraps, is the Castelo Velho do Caratdo (Delfino et al ,
2014: 167-171): the hilltop walled settlement, have been excavated in 1983-1984
during the works of M. A. Horta Pereira, revealing several pottery of Final Bronze
Age (above all burnished decorations) and a set of 39 metals, constituted by com-
pletes artefacts, scraps artefacts and bars and ingots linked to metalworking (Figure
9): that three types show a indubitable bronziste workshop in the settlement, that
work with recycling of the scarps.

Chronology is quietly large, between XVI-XIV cent. BC (one Argaric dagger
and one Bujdes type axe) and XI- VIII cent. BC (all other diagnostic artefacts).
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Figure 9. Castelo Velho do Caratdo (Magdo, Santarém)

Finally, to the early phases of the Bronze Age, in Vila Nova de Sdo Pedro
Settlement, which implantation back from Calcolithic (Arnaud, Gongalves 1990),
between numerous metal artefacts and slags dating to the start of Bronze Age, it
can see flat axe fragments with obvious signs of having been cut: but you can talk
about recycling to these fragments, being that it is pure copper axes without sign
of previous use and can be interpreted as ingots in the form of axe (Soares, 2005
:184-187)

10. Other Archaeological and Archaeometrical Data
To conclude by leaving no important data, you must also add that other

important geographical areas not covered by the data collection just made, such
as the Great Britain (Mutti, 1993: 167) the founders of closet with crapped objects
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increase must from the Middle Bronze Age to Late Bronze Age, as in Alpine/Nor-
thern Italy region and Atlantic area of Iberian Peninsula. Another important data
to considering concern the raw copper ingot type “plane convex”: these are almost
always present in the closets of founders, along with the scrap for recycling. In
the classic type, of 15/20- 19/23 cm in diameter and 1/9, 5- 7/10 kg weight, is in
constant use in Mediterranean and Continental Europe from Late Bronze Age (De
Marinis, 2006a: 1300) until Iron Age (Domergue, 2004).

In almost all cases, the ingots of this type are more or less pure copper,
which means that scrapped objects of bronze were recovered by adding a little
pure copper (De Marinis, 2006a: 1300) and perhaps a bit’ tin. That fit together
chronologically, and in the whole European area, increasing the number of closets
with scrap to recasting and “plane convex” ingot type, we are faced with an obser-
vation: increasing of recycling (caused by low availability in raw material?) and of
production of “new” copper appear synchronic. This should lead to some conside-
rations that will be proposed later. Referring more specifically to the problem of
metallurgical technology related to recycling, is attested in many contexts of the
Later and Final Bronze Age, for example in Italy, the bronzes have a highly uneven
in composition; this is probably due to the massive use of recycling (Giardino, 2005:
491), which generates a considerable mixing of secondary elements and elements.
So a problem that arises with regard to this phenomenon that can lead to a difficult
control on bronze alloy obtained after the recycling cast is the quality of the final
alloy. Whereas the properties conferred in the percentage of tin in bronze alloy,
the smelter recycling the scraps (of different composition in the alloy) and get new
alloy, was to ensure at the potential customer a good league that can be processed
(Fasnacht, 1997: 84).

Looking at the archaeometallurgical data from a “marginal” region for metal-
lurgy (Abruzzo- peninsular Italy) (Bietti Sestieri, Giardino 2003), one can observe from
the Late Bronze Age you have a good production of bronzes with good percentage of
tin; many objects can be observed in a low iron content: in most cases this is the bal-
ance of slagging in the smelting process. When is in low percentages can be inter-
preted as an index of recoverable performed to obtain the object in question (ibid.:
4411-425).

Using some data coming from one of the most important findings for
the study of trade in Bronze Age, the Ulu Burun ship wreck (XlIl cent. b.C.), it can be
seen that the raw copper ingots (not of the “oxide” type, but “plane-convex” type)
have a poor quality of purity: this leads to the hypothesis that copper would still be sub-
jected to rough additions to be used (Lo Schiavo, 2006: 1321).

11. Some Conclusions

11.1 The development of metal recycling
The fact that until the end of the Middle Bronze Age did not have evidence of
widespread use of recycling, suggests that up to the middle of the fourteenth century

B.C. his practice was uncommon. Analyzing the reasons, we can rediscover how, for
example in Argar Culture (1800-1500 BC) in the bronze work only use mineral by
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region of sites of production (Montero Ruiz 1994: 295).

n Ancient Bronze Age 1 (2000-1800 BC) in the Central Alps seems attested a mas-
sive use of mineral Falhertz, a natural alloy of Copper, Lead, Zinc and Silver which
has mechanical properties similar to the bronze; later in Ancient Bronze Age 2
(1800-1600 BC) is massively introduced the copper-tin alloy (De Marinis, 2006b: 226-
227). The fact that documented recycling is started for the first time in the Late Bronze
Age (XIll century BC.) in the Atlantic area of the Iberian Peninsula, and in the Middle
Bronze Age (XIV-XVI cent. BC) in Northern Italy may mean that until the old commu-
nities not dependent on local resources to make bronze, they did not need to recy-
cle (taking into account that the Iberian Peninsula and richest in tin deposits nor-
thern Italy).

The appearance of copper ingots on a massive scale and biggest in
size from larges wells when the phenomenon of the closets of recycling may have
a common link: it begins to produce raw copper almost just industrial, when it
seems that recycling more bronze.

There chronologically coincidence between the “beginning” of the phe-
nomenon of mass scrap’s collection (Late Bronze Age), and the most prosperous
period of trade in the Mediterranean, of greater dynamism in the long distance rela-
tionship in continental Europe and some of the great exploitation of copper resources in
the Central and western Alps. This would preclude the recycling that was made for a
shortage of raw material of copper or tin, for depletion of mines, both for mobility
problems of the trade. The most correct interpretation of this phenomenon must the-
refore be, in our view, the emergence of greater accountability in the management of
natural resources and the discovery of the business of trade of scrap bronze.

It evident that in the alpine and Padana Valley area, the largest concentra-
tion of founder’s hoard ( Western Alps) does not coincide with the area of greatest
mineral wealth of copper (Central-Eastern Alps); also in Central Portugal the recycling
evidences are very good represented, although this region is not particularly rich
in copper deposits. This should make us reflect on the possible increased recycling
activities in regions that face may not rely on large mineral copper resources.

11.2 The problem of correction in alloy and the absence of tin in scrap
closets

Due to the complexity of the production chain, from cultivation of mineral to
the artefacts achievement, the cycle of metal artefacts is very selective: they can han-
dle only individuals who possess the secrets in full. The use of recycling could easily lead
one to think that this can be done through a “democratization” of the cycle of
metals: it is not necessary to know all the techniques of the cycle, but only those
relating to melting. But the question arises of the difficulty of making tools and wea-
pons by melting recycled scrap, which has acceptable technical properties: it must be
very familiar with the art of metal to be able to fine tune the pond, present in dif-
ferent amounts in different scrap ingots.

In addition, you should be able to understand so during the collection of
scrap, which fragmented objects have chemical characteristics in the metal alloy
that can be advantageous to carry a sword, an axe, a sickle. Linked to the calibra-
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tion of the copper-tin alloy, there is the almost constant presence of raw copper
in closets with scrap bronze: this may indicate the safe use of “new” copper to
be added to the load of the crucible made from scrap bronze, also indicates the
complete absence of tin in these contexts. It is preserved in other places? He used
it since so small and quickly, leaving no trace in the closets and in the metallurgical
workshop or scrap’s closets? To arrive at some conclusions, one must imagine how
it worked well the dynamics of a closet: during some years collecting various scrap
ingots of bronze, while pure copper and tin, were probably sold as scrap ingots, but
perhaps to “price” lowest of these.

The wreckage was then perhaps the most frequently used of the ingots
suffering a major “rotation” in the closet (which is why there are often scrapped
objects of various ages) there is the probable choice of the wreckage to be recovered
and put in storage in base the goodness of their league, in this case we think of a
good ability to recognize ancient metalworkers of the autopsy (by colour, weight, or
other). Perhaps ingots had a more stable presence in the closet, because he used
small amounts to correct of a recast of their alloy recycling: if today the closets are
always only fragments of raw copper and nothing tin, it means that this was used
a lot more copper in the correction and then maybe “rotate” much faster than the
copper in closets.

11.3 Two types of recycling
The recycling of metals can be understood in two types:

1) Total recycling: the recasting of one or more scrap to get a third new object.
2) Partial recycling: working “in hot”, or mechanical, of a wreck, to refurbish.

The first type involves the complete destruction of objects scrapped as
a result affects the data that we have today on the production of certain types
of objects as well, as in the case of a long-range movement of scrap, on the pro-
ductivity of a region. It is also indicative that in the closets of debris are found
in most categories of objects that can break: tools and weapons, almost never
ornaments. It recycles in fact that is subject to a break and this means, always
on to influence on the data we have, that the production of weapons and tools
is very overestimated compared to that of the ornaments. Related to this type
of recycling is the issue of economic and social burden of those who ran the
movement of scrap: given the large amount of evidence of recycling laundering
from Late Bronze, certainly the scrap market sustaining much of the production of
bronze in Europe from the Xlll to VIII / VII century BC Probably in most of Europe ‘s
and one had a system of “chiefdom”, a large part of social prestige and economic
power of local leaders was based on the management of scrap bronze, as well as
on trade in exotic materials (amber glass) and the management of the war (which
is probably also linked to the “production” and needs to be recast scrap bronzes)
The second type is adopted in a big way with the introduction of iron, which until
the Middle Age you could not work because not known the technology to found
the iron. But you can think of its use for copper alloys, in Bronze Age: in fact a
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sword whose blade is broken, it could possibly be remodelled to get a dagger, as
demonstrated by some examples of the Iberian Peninsula in the Late Bronze Age
(Giachina et al., 2008: 164).
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RESUMO

Discorre-se acerca da Epigrafia como ciéncia, dotada de objecto, metodologia e
objectivo préprios. Traga-se uma panoramica dos manuais de Epigrafia recentemente
publicados. Tecem-se consideragdes sobre o estudo a ser feito de cada epigrafe,
consoante se trate de um inédito ou de um documento ja publicado e cuja nova
abordagem importa justificar.

Palavra-chave: Epigrafia.

1. A Epigrafia Como Conceito

Admite-se hoje, sem reservas, um alargamento da noc¢do de “ciéncia”. Nao
se confina a investigacdo dita ‘cientifica’ a descoberta de regras passiveis de quan-
tificacdo, tendente ao estabelecimento de rigido determinismo de causa/efeito;
aceita-se o imenso campo das Ciéncias Sociais e Humanas, entre as quais a Histoéria
cabe de pleno direito.

Fundamentalmente, sdo trés os pontos a reter: uma ciéncia individualiza-se se
tem um dominio especifico de acg¢do e se propde um objectivo definitivo mediante
a utilizacao de metodologia propria.

A Epigrafia cabe o estudo das inscri¢des em suporte ‘duradouro’. Trata-se,
sem duvida, de definicdo que parte de uma visdo restritiva. Compreende-se, por isso,
gue Mario Jorge Barroca haja dedicado o primeiro capitulo da sua dissertacdo de
doutoramento (2000: 5-33)(1) a analise dos «conceitos de epigrafe e de epigrafia»,
salientando que ndo basta ater-se a critérios de durabilidade e de publicidade,
porque a ciéncia epigrafica vai mais além:

«Deve explorar todos os aspectos externos dos seus documentos, sistemati-
zando-os e retirando deles toda a informag¢do que, para além da mensagem dbvia
e evidente que estd contida no seu texto, eles podem fornecer para a Historia»
(2000: 33).

E bem verdade que nos deixdmos seduzir pela definicio de René Cagnat:
«Epigrafia, ciéncia das inscri¢cdes» (1914: XlIl). Raymond Bloch esclareceria depois
(1964: 5), ao salientar que, atendendo ao significado da palavra grega £émwypadn
— donde, em 1845, pela primeira vez, se retirou etimologicamente «epigrafia», a
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‘escrita sobre’ —, que o suporte era, de facto, o seu cardcter distintivo: «une matiere
durable, pierre, terre-cuite, metal, verre, os, stuc, mosaique». Nao deixa, porém,
de ser significativo verificar que Raymond Bloch poderia ter posto dois pontos a
seguir a ‘durable’, significando que iria, de seguida, dar exemplos —ndo deu; e, por
outro lado, apds ‘mosaique’ ndo pos reticéncias, como se a enumeracgdo acabasse
ali—acabou.

Num dos mais recentes manuais de Epigrafia, o coordenado por Javier Andreu
(2009), considera-se valida a definicdo de Lassere (2005: 4), tomada a partir do seu
objecto:

«La Epigrafia Latina, por tanto, ha de ocuparse de “leer, completar, interpretar
y datar las inscripciones”».

Parte-se, pois, de algo palpavel, um documento inscrito; procura-se interpretar
0 que nele se escreveu; a sua integragcdo no espago e no tempo é tarefa primordial
para o podermos vir a utilizar como fonte histdrica. Dai que, durante algum tempo,
a Epigrafia (como a Numismatica, a Heraldica, a Paleografia...) haja sido atribuida
a funcdo de «ciéncia auxiliar» da Histdria. E-o, de facto, se tivermos em conta que
também é com esses documentos que a Histéria se faz; mas ndo pode dar-se a
palavra «auxiliar» uma conotacgdo de... ‘menoridade’!

Alids, também as disciplinas referidas ‘vivem’ da Epigrafia, pois ostentam
inscricoes que intrinsecamente lhes dao consisténcia: ndo compreenderiamos uma
moeda sem a legenda que Ihe especifica o valor e a data; na Herdldica, as divisas sdo
inscricOes; a Paleografia, estudo da evolugdo da forma da escrita, tem nas epigrafes
campo privilegiado de andlise...

Entre nds, o vol. Il das Fouilles de Conimbriga terd, porventura, apontado para
uma nova forma de encarar a epigrafe: como documento arqueolégico. Nao admira,
porque o contexto da publicacdo era a arqueologia e os autores epigrafistas, sim,
mas de formacdo ‘concreta’: encontrara-se uma inscricdo, mas... originalmente,
onde é que ela esteve, porqué e para qué? Dai que a descri¢do cuidada do ‘objecto’
e do contexto em que foi detectado haja assumido importancia fundamental. Ca
esta a integragdo no espaco, t3o cara a Robert Etienne.

A toénica da integracdo no tempo devo-a ao saudoso Giancarlo Susini, meu
grande Mestre depois de D. Fernando de Almeida e de Etienne. Susini interessou-se
pela forma. O seu I/l Lapicida Romano é a primeira e enorme perspectiva sobre o
‘nascimento’ de uma epigrafe, a lembrar aquela passagem do nosso imortal Padre
Antdnio Vieira: «Arranca o estatudrio uma pedra destas montanhas, tosca, bruta,
dura, informe; e depois que desbastou o mais grosso, toma o mago e o cinzel na
mdo e comega a formar um homem (...)». Ndo se trata de uma escultura, aqui;
todavia, o processo ndo deixa de ser idéntico: ndo é para ‘formar um homem’, mas
para estender um texto na superficie que, de «tosca», o mago e o cinzel adogaram
e tornaram ‘campo’ préprio para acolher uma epigrafe. Sabia o estatuario o que
iria esculpir e como o haveria de fazer; conhecia o lapicida todos os segredos do
suporte e do modo de nele gravar a mensagem. Mas da forma se passa a fungao:
comunicar — no presente e no futuro (2).

Por isso sempre me encantou a ‘definicdo’ que ressalta, ndo exactamente
com estas palavras, das reflexdes que Susini magistralmente expos em 1982:
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«Epigrafia é a ciéncia que estuda a forma como o Homem, em determinado
momento, seleccionou ideias para as transmitir aos vindouros».

A epigrafe é mensagem sintética, pensada em todos os seus pormenores,
num momento concreto, destinada a ser lida e... a perdurar! Ao epigrafista compete,
pois, [é-la em todos esses pormenores, os explicitos e os implicitos (por vezes, mais
interessam estes que aqueles!...) e, a partir deles, fazer Histdria, porque dispbe —e
esse é o seu privilégio! — de um documento genuino, tal qual saiu, porventura ha
milénios atras, das maos de quem o produziu. Ndo podera ser uma cépia? E qual
o problema? A cdpia também obedeceu a motivacées, também teve o seu tempo,
também... é um documento!

Por conseguinte, acabamos por ndo dar demasiado peso ao suporte como
critério definidor da disciplina: privilegiamos o caracter ‘lapidar’, lacdnico, prenhe
de significado de cada palavra cirurgicamente escolhida (dir-se-ia), e, sobretudo,
gueremos chegar é ao homem que lhe esteve por detras, ao que quis dizer-nos, a
imagem que ele nos quis realmente transmitir!

2. Os Manuais

Ja tive ensejo de contar como, em 1977, por ocasido do VIl Congrés Inter-
national d’Epigraphie Grecque et Latine, celebrado em Constanza, na Roménia
(09-15.09.1977), insistiamos junto de Hans-George Pflaum (entdo ja com 75 anos)
gue nos escrevesse um manual para substituir a 42 edigdo, de 1914, de René Cag-
nat. Pflaum resistiu, considerando (dizia, se bem recordo) que, para ultrapassar
Cagnat, ainda tinha muito que aprender!

Fora-me concedido o privilégio de, a partir do ano lectivo de 1975-1976,
leccionar, na Faculdade de Letras de Coimbra, no ambito da Pré-Especializacdo
em Arqueologia, Epigrafia Latina como cadeira anual. Até ai, Epigrafia figurava —
guando figurava! — nos curriculos universitarios como discreta disciplina semes-
tral. Tal circunstancia deu-me oportunidade de repensar os fundamentos desta
ciéncia com vista a sua diddctica, incitado também por trés outros factores de
real importancia:

€ o espirito precursor do referido corpus das inscri¢cdes de Conimbriga;

¢ o grande empenho do Centre Pierre Paris, nomeadamente de Robert
Etienne, em encetar a edicdo de corpora peninsulares (3);

€ 0 enorme entusiasmo que se gerou em relagdo a esses documentos
epigraficos, pelas provincias espanholas, a que nao foi alheia a concomitante
proliferacdo de universidades, tendo cada Diputacion Provincial apoiado, sem
hesitacdo, as propostas de publicacdes (4).

O manual Introdug¢éo ao Estudo da Epigrafia Latina (1979) vem, pois, nessa
sequéncia e constituiu a primeira tentativa de apresentar, para o publico portugués
os rudimentos com vista a criar nos estudantes a apeténcia pelo seu estudo (5).
Resultou. Primeiro, porque a disciplina comegou a suscitar ainda mais entusiasmo;
depois, porque, fruto desse entusiasmo, se fizeram iniumeras descobertas que
foram de imediato publicadas quer na revista Conimbriga, quer, a partir de 1982,
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no Ficheiro Epigrdfico, expressamente criado para dar vazdo a tantos monumentos
inéditos que se estavam a encontrar (Encarnagdo, 1988).

Recorde-se que, ao tempo, apenas se dispunha, na Peninsula Ibérica, para
além do cldssico Cagnat e do ja referido livro de Raymond Bloch, a obra de Pedro
Battle, ja de consulta apenas em bibliotecas, dada a sua raridade. A Introdugdo foi
pensada, pois, para o ambito peninsular e como manual que se desejou extremamente
pratico e simples; as sucessivas edi¢des foram sendo actualizadas na bibliografia e
também mediante a insercdo de estudos concretos exemplificativos. Atendendo a
procura, optou-se por disponibilizar, no final de 2013, como 42 edi¢do (com nota
introdutdria) a 32 (de 1997) em formato digital.

Ampliando os elementos ai disponibilizados — tendo em conta preferente-
mente o mundo universitdrio peninsular — e também porque se pretendeu alargar
0 ambito deste manual mediante a apresentacdo de textos complementares, que
documentassem a importancia dos monumentos epigraficos como fonte histdrica
para todas as épocas e para todos os dominios, editou-se na Imprensa da Universi-
dade de Coimbra Epigrafia — As Pedras que Falam (12 edicdo, Maio 2006; 23, revista
e aumentada, Marco 2010), sobre que Javier Andreu Pintado teve a amabilidade
de preparar uma recensdo, para que, naturalmente, remeto (6).

Creio poder afirmar que abundantemente frutificou o exemplo do que se
publicara no ja longinquo 1979. E, assim, outros manuais surgiram, especialmente
nos primeiros anos do século XXI. Debrucei-me, em 1984, sobre a Epigrafia Romana
de Giancarlo Susini; em 1993-1994, sobre o livro de Lopez Barja; e em 2004 sobre
Epigrafia Romana, de Angela Donati. A propdsito de alguns dos manuais entretanto
surgidos algo podera agora assinalar-se (7), no voto de que este apanhado relativo
aos estudos epigraficos na Europa Ocidental sirva ndo apenas para mostrar que
temos orgulho em ter sido pioneiros como também — e sobretudo — para realgar o
crescente interesse que este dominio cientifico vem despertando.

2.1. Paul Corbier

Teve Mauricio Pastor Mufioz, docente de Histéria Antiga da Universidade de
Granada, a iniciativa de proceder a tradugdo de um livro de Paul Corbier (Figura 1),
que foi publicado como manual de Epigrafia por aquela Universidade. Juntou-lhe um
apéndice (2004: 279-292) com exemplos de inscricdes granadinas. Nada se explicita
no volume acerca da edicdo original, mas posso acrescentar que a 22 edicdo, em
lingua francesa, foi feita em 2006 por Armand Colin (Paris) (8).
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Esteve Paul Corbier ligado a criagdao, em meados da década de 70 do século
passado, do SYCIL, «Systeme automatisé de consultation d’un corpus d’inscriptions
latines». Num momento em que se davam os primeiros passos na informatizacao
dos corpora, este sistema antojava-se como deveras inovador.

O seu livro constitui um manual no sentido pleno do termo, pois que os
capitulos se escalonam de forma assaz didactica e mui compreensivel.

Assim, sob o titulo «Andlise e sintese», explica-se como deve fazer-se a
edicdo de textos epigraficos (capitulo 1) e os capitulos seguintes sdo: «inscricdes
funerdrias», «titulos imperiais», «cursus senatoriais», «cursus equestres e a sua
fusdo com as carreiras senatoriais no século IV», «cursus municipais», «inscricées
religiosas» e «documentos publicos». A 22 parte, «documentos e métodos», traz
o exemplo do estudo de seis inscricdes, para, numa 32 parte, se apresentar, sob o
titulo «siglas e instrumentos de trabalho»: um rol das ‘abreviaturas mais usuais’; a
lista dos imperadores desde o século | ao IV, indicando de cada um os elementos
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essenciais da nomenclatura imperial que habitualmente constam nas inscrigdes;
as funcdes e titulos senatoriais; as funcdes e titulos equestres; e a identificacdo
das legides antes e depois de Diocleciano. Bibliografia, lista de inscri¢Ges citadas
(referéncias de corpora em siglas) e ‘indice de palavras’ completam o volume, que
tem, como se disse, apéndice da responsabilidade do tradutor.

A bibliografia final é extremamente sumdria, sem a preocupac¢do de se dar
uma ideia alargada do que ha publicado. Por exemplo, no ambito dos corpora
regionais, citam-se 12, na sua maioria da 12 metade do século XX e relacionados
de modo especial com a drea de investigacdo francesa (Galias e Norte de Africa).
Anote-se, porém, que ha algumas referéncias bibliograficas em cada capitulo, na
rubrica «para saber mais».

De siglas e abreviaturas apresenta-se o essencial, nem sempre tendo em
conta o que mais se nos depara nos monumentos epigraficos romanos, como é o
caso de se desdobrar DMS por D(eo) M(ithrae) S(acrum) (2004: 234), quando o mais
frequente é D(iis) M(anibus) S(acrum); o desdobramento de HMSSEHNS (2004: 233)
nao pode ser h(oc) m(onumentum) s(ine) s(epulcro) e(st) h(eredem) n(on) s(equetur),
primeiro porque o E esta seguramente a mais, depois porque é s(ive) s(epulcrum).

Mais do que um manual didactico, o livro de Paul Corbier da a sensacdo de
nos trazer... «<apontamentos» de Epigrafia Latina.

2.2. Lassere

Jean-Marie Lassere desenvolveu também grande actividade na década de
70. Deve-se-lhe a primeira grande sistematizacdo dos critérios para datacdo das
inscricdes da Africa romana (1973) e muito reflectiu sobre a popula¢do romana
dessa Africa, reflexdes cujos resultados consignou no que é, sem duvida, a sua
obra de vulto, Ubique Populus. Contudo, antes de se abalangar aos dois tomos a
que vai fazer-se referéncia, importa dizer que se Ilhe deve — numa época em que a
informatica ainda ndo permitia as enormes facilidades de hoje — a elaboragdo dos
indices gerais do Année Epigraphique de 1961 a 1980, volume que ainda hoje nos
presta enormes servigos.

Por todo esse passado de investigacao e de estudo, era de esperar de Lassere
o tratado com que nos brindou (Figura 2). Ndo se trata, de facto, de um manual no
verdadeiro sentido da palavra, ainda que, na apresentacdo, se indique que se destina
«aux étudiants de licence et master». Na verdade, Lasséere largamente ultrapassou
o objectivo que se fixara: fazer o ponto dos avancgos alcancados desde o tempo de
Cagnat, no ambito da disciplina epigrafica, «xuma das maiores fontes para o estudo
da Histdria da Antiguidade». E que esses «mais de 500 textos, todos eles traduzi-
dos e comentados», que integram os volumes, para além de mostrarem a enorme
diversidade de informagdes que através deles se conseguem obter, constituem o
exemplo acabado de uma investigacdo levada ao ultimo pormenor.
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Figura 2

Ou seja, a Epigrafia é aqui tratada na sua qualidade impar de fecundo
manancial. O individuo: identificacao, estatuto e vida privada. A cidade, «vérita-
ble matrice des sociétés de I'antiquité», retratada como foi nas suas instituicdes
e multiplas actividades. O Estado e os seus mecanismos politico-administrativos
desde os pristinos tempos de uma Republica oligdrquica até ao surgimento de um
Império cristdo: os seus alicerces militares, as leis, as intimas cumplicidades com
a religido oficial.

Da pégina 945 a 1102, que é onde comeca o indice geral (de assuntos,
entenda-se, de nada menos que 40 paginas!...), temos 7 preciosos apéndices sobre:
os fastos consulares (uma lista alfabética dos consules por gentilicios e outra pelos
cognomina), os titulos imperiais desde César a Justiniano, o rol das procuradorias
equestres por ordem alfabética, o quadro das funcbes administrativas geralmente
desempenhadas pelos libertos imperiais, um Iéxico dos termos institucionais gregos,
as principais abreviaturas (38 paginas!) e as principais medidas.
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Para se ter uma ideia do acervo documental carreado por Jean-Marie Las-
sére atente-se, a titulo de exemplo, no que designou «Section Il — Le métier des
armes» (2005: 745-843). E, no fundo, o exército passado a lupa, sob o olhar atento
do epigrafista. Estudam-se as legides da Republica e do Alto Império (composicao,
enquadramento, os legiondrios, os veteranos) e a vida quotidiana retratada através
dos arquivos encontrados, dos objectos pessoais, dos regulamentos dos colégios, das
dedicatdrias as divindades. Depois, os corpos auxiliares (coortes, alas, os numeri, as
vexillationes...), o porqué das suas designac¢des, a passagem dos auxiliares a disponi-
bilidade... E dois capitulos mais: um, de indole histdrica propriamente dita, versando
a evolugdo do exército desde Galieno a Diocleciano e o exército do Baixo-império; o
ultimo sobre a guarnicdo de Roma (coortes pretorianas, equites singulares, coortes
urbanas, os vigiles). E, em apéndice, uma vista de olhos sobre a armada.

Dois volumes, portanto, que o epigrafista carece de ter sempre a mao!
Uma obra que — ouso dizé-lo! — corresponde bem ao que nds desejavamos saisse
da experiéncia de Hans-George Pflaum: saiu da tenacidade, do intenso labor e da
longa experiéncia de Jean-Marie Lassére — e estamos-lhe muito gratos!

2.3. Um vademecum

Se terminei a apreciacdo da obra de Lassere classificando-a de vade-mécum,
esse foi o titulo escolhido por dois catedraticos de Historia Antiga do pais vizinho, José
Manuel Iglesias Gil (Universidade de Cantabria) e Juan Santos Yanguas (Universidad
del Pais Vasco) para disponibilizar em livro (com 22 edic¢do, revista e aumentada,
em 2008), aos estudantes de Histdria e Filologia Classica porventura interessados
na Epigrafia e na Numismatica, «un material claro y fdcil de utilizar (...) com vistas a
una mejor lectura y comprension de los textos de las inscripciones y monedas como
fuentes para la Historia Antigua».

Vademecum para la Epigrafia y Numismdtica Latinas (Figura 3), se ndo fossem
as suas 467 paginas, que significativamente o engrossam, poderia ser mesmo esse
livro de bolso que se tem a mao para resolver uma dificuldade, na medida em que
congrega num s6 livro o que, a partida, pensariamos estar em varios. E que, além
de mui completo rol de siglas e abreviaturas (por exemplo, recortaram do manual
de Pedro Battle as paginas de siglas e de nexos), traz: um dicionario Latim-Espanhol
aplicado; as listas (por ordem alfabética e por ordem cronoldgica) dos imperadores
e dos consules; a classificagdo das provincias (por tipos e com indica¢do da categoria
de quem as governava); o calendario romano; um glossario; bibliografia seleccionada;
e rudimentos de gramatica latina Uteis para quem manuseia documentos epigraficos
e monetarios. Merece realce a bibliografia, porque traz a referéncia a manuais (31,
no total), a diciondrios especificos, as obras de consulta, as monografias e corpora
utilizados, a revistas e publicagdes periddicas relativas a Epigrafia e a Numismatica,
aos instrumentos disponiveis na Internet (v. g., bases de dados), incluindo blogues
e listas de distribuigao.

Em suma, a obra cumpre o objectivo: apoio imprescindivel para o estudante
hispanico que queira dedicar-se a estes estudos deveras aliciantes.
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Figura 3

2.4. A iniciativa da UNED e do ICAC

Fundamentos de Epigrafia Latina (Figura 4) é apresentado como «fruto
maduro» do ‘proyecto Liceus’, sob coordenacdo de Javier Andreu, docente da
Universidad Nacional de Educacidn a Distancia. A edi¢do teve também a colaboragdo
do ICAC (Institut Catala d’Arqueologia Classica) e o patrocinio da AIEGL (Associagdo
Internacional de Epigrafia Grega e Latina).
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Em «A modo de presentacion», ‘prefacio’ assinado pelos professores e emi-
nentes epigrafistas Anténio Alvar (ligado ao projecto) e Isabel Roda (pelo ICAC), faz-se
referéncia a bibliografia existente sobre o tema em lingua castelhana e afirma-se,
por comparacao, ser este «un auténtico y actualizado manual de epigrafia latina en
el que se integran y entrelazan los conceptos tradicionales de nuestra disciplina con
los enfoques que se han ido incorporando, a partir sobre todo de los estudios sefieros
de G. C. Susini y de G. Alféldy» (2009: XV). Ndo deixa também de ser sublinhado
«el extraordinario auge y la elevada calidad alcanzada por los estudios epigrdficos
latinos», a justificar a necessidade, que a obra vem colmatar, de se dispor de «un
método de acercamiento eficaz, solvente, actualizado y profundo a ese complejo
mundo» (ibidem).

Quando se nos depara o indice, logo no inicio do volumoso livro (sdo quase
800 paginas!...), a primeira impressdo — que certamente se desvanecera por parte
do seu utilizador a medida que se habituar — é que se trata de uma obra densa e
cuidadosamente estruturada, a merecer (quica numa futura edicdo) um outro olhar
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grafico que a torne de consulta mais aliciante, nomeadamente em relagdo ao tipo
de letra escolhido; contudo, o receio inicial relativo a esse aspecto grafico acaba
por, de certo modo, também diminuir, ao verificar-se que se lograram ilustracdes
de boa legibilidade (o que é sempre um problema em obra deste teor).

Houve duas grandes preocupacoes: a de ser exaustivo e a de entregar os temas
a quem sobre eles ja tenha trabalhado bastante. Assim, estamos perante uma obra
colectiva e de cada autor se explicita a sua ‘especialidade’: Javier Andreu Pintado,
«la vida municipal de las comunidades hispano-romanas y los hdbitos auto-repre-
sentativos de sus elites»; Eva Tobalina Oraa, prosopografia senatorial alto-imperial
e oligarquias romanas do Ocidente; Pablo Ozcariz Gil, instrumentum domesticum;
Angel A. Jordan Lorenzo, o suporte epigrafico em relacio com os «distintos grupos
sociales hispanos» (9); e, finalmente, Anténio Alvar Ezquerra, o decano do grupo,
que, por ser catedratico de Filologia Latina, se incumbiu de perorar sobre a forma
e a estrutura basica das inscri¢des latinas.

Obedece a obra a um plano légico: depois de se abordarem as questdes
hermenéuticas («A Epigrafia como ciéncia»), em que ja se adiantam sugestées
quanto ao modo de se publicarem as epigrafes, faz-se uma «introducao a Epigra-
fia Latina»: o suporte, a escrita, a ‘producdo’ (relacionando desde logo a epigrafe
com a ‘paisagem’ a que se destina), a onomastica, o cursus honorum, os titulos
dos imperadores, a prosopografia. A 32 parte abre com a referida contribuicdo de
Antdnio Alvar e apresenta os tipos ‘classicos’ de inscri¢des latinas: funerdrias, hono-
rificas, monumentais, votivas, juridicas, terminando pelo chamado instrumentum
domesticum e inscriptum e pelas inscricdes em suportes e em objectos diversos.
Em apéndices, os corpora do Ocidente, o quadro dos cursus honorum senatorial e
equestre e uma selec¢do de abreviaturas. Por fim, indices analiticos: toponimico,
de fontes, antroponimico e das divindades referenciadas ao longo do texto.

Agrada-me naturalmente saber que posso ter incentivado, com o meu magis-
tério conimbricense, o despertar de Javier Andreu para o importante papel que os
estudos epigraficos desempenham no ambito do estudo da Histéria em geral e,
designadamente, da Histéria Antiga. Proporcionam estes Fundamentos excelente
contributo nesse sentido.

3. O Estudo de uma Epigrafe

Se o objecto de estudo é um monumento epigrafico ja estudado, ha que
ter em conta o objectivo da analise. Por que razao eu quero reexamina-lo? E para
atingir esse fim, de que meios hei-de langar mao, que perguntas tenho de fazer?

Amiude insisto (com Sir Fred Houyle) na ideia de que, na investigagdo, «as
respostas ndo sdo importantes, as perguntas é que o sdo». E sera, pois, de acordo
com as perguntas que o nosso contributo para a compreensao de uma epigrafe ja
estudada se deve nortear.

Quando, ao invés, deparamos com um monumento epigrafico inédito, a
nossa primeira preocupacao sera descrevé-lo o mais exaustivamente possivel para
gue, se desaparecesse no momento seguinte, mesmo que dele houvéssemos tirado
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excelentes fotografias, a nossa descricdo fosse suficientemente explicita para que
dele viesse a fazer-se uma cépia fiel.

Cometeria, quicd, uma heresia se ousasse aplicar aqui o questionario a que
o jornalista deve responder ao relatar um acontecimento: o qué, quem, quando,
porqué, como e onde? Nao serd exactamente essa a ordem pretendida, mas idénticas
questoes se hdo-de por: onde foi encontrado o monumento? Em que circunstancias?
Que forma tem? De que material é o suporte? Que elementos concretos ha a realgar
na sua forma e/ou decoragdo? Que dimensdes ha a reter? Que dizeres ostenta?
Como sdo as letras? E este espacamento mais largo quer dizer que o letreiro estava
I3 no alto ou foi pensado para o lermos a altura do nosso olhar?...

O contexto (fisico e temporal) do achamento pode trazer-nos logo informa-
¢Oes preciosas. E se nos preocupamos em dar as medidas das letras, linha a linha, e,
até, dos espacos interlineares, é, por exemplo, porque tal informacdo nos permitira
ajuizar do contexto original para que o monumento foi pensado.

E exercicio de curioso, dir-se-a. Sim, mas n3o é a Histdria a ciéncia da
curiosidade? Porque haveremos de querer saber como se chamava a divindade aqui
honrada e se o dedicante do seu altar foi um indigena, um cidadao, um liberto ou
um escravo? Alids, porque nos despertam curiosidade os grafitos que hoje pululam
pelas nossas cidades? Porventura, radica ai a nossa vontade de nos sentirmos mais
humanos, irmanados com os outros humanos que, ha dois mil anos atras, como
nds amavam, choraram os entes queridos, se agarravam aos deuses numa aflicao...

Uma Humanidade em que, afinal, temos consciéncia de um passado e de um
presente, mas, ao «fazer histéria» como «ao estudar uma epigrafe», perdemos a
nogao do tempo e assim nos sentimos melhor, porque passado, futuro e presente
se co-envolvem no instante que estamos a viver. Ndo escreviam os Romanos nos
epitafios aqui jaz, que a terra te seja leve? E até mencionavam a idade, como se
aquele defunto ali continuasse eternamente com a idade em que a morte a viera
buscar! Um presente... eterno! Dai, esse revolver de vidas passadas, se foi o amante
que lhe erigiu o tumulo ou se a piedade filial, se pela saude de alguém se venerava
Endovélico, se aquele politico notdvel comprou os votos com aliciantes promessas
eleitorais... Tudo isso, porque, queira-se ou ndo, se faz mesmo nosso presente, nos
interessa — como historiadores e, fundamentalmente, como Homens, elos de uma
cadeia de sentimentos!...

Agora, se, no desdobramento de siglas e abreviaturas e na apresenta¢ao da
nossa leitura interpretada, vamos usar maiusculas ou minusculas, pontos por baixo
das letras duvidosas; se pomos o texto corrido ou o reproduzimos em obediéncia
as linhas... sdo questdes de somenos. Importa é que se siga uma regra que tenha
razdo de ser e se mantenha, a fim de nos entendermos. Temos duvidas? Quem ha
ai que as ndo tenha? Explicitemo-las e apresentemos argumentos. Que passaram
muitos anos ja; o que imaginamos, com base nos dados de que dispomos, pode
muito bem ndo ter sido assim, porque outros dados ainda se encontram ocultos...

E bem razdo tem sempre Antonio Machado ao proclamar «Caminante, no hay
camino, se hace camino al andar» (10)! E epigrafistas conscientes o ndo seremos
se dessa relatividade do conhecimento nao estivermos plenamente conscientes,
no nosso labor.
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NOTAS

! Para aligeirar a leitura, entendida como foi esta nota mais em jeito de ensaio do
gue de teor rigorosamente cientifico, optou-se por incluir na bibliografia final as
referéncias completas as obras citadas, limitando ao essencial o que se indica no
corpo do texto.

2 Dai a sabia analise apresentada em «Compitare per via...»; dai que Angela Donati
nao tenha hesitado em dar como subtitulo ao seu livro de sintese sobre a Epigrafia
«La comunicazione nell’antichita».

3\leja-se a comunicacdo que apresentou ao referido congresso de Contantza (publi-
cada na revista Conimbriga de 1977), onde se apontava, inclusive, um inovador
«modelo» de apresentacado das leituras que viria a concretizar-se. E no ambito desse
projecto que se publicam, por exemplo, os cinco volumes de Inscriptions Romaines
de Catalogne e outros que se lhes seguiram.

% Fui sempre dando conhecimento dessas edi¢cdes em capitulo especifico da
bibliografia das sucessivas edicdes do manual adiante referido. A actualizacdo mais
recente — ja desactualizada, porém — data de 2010.

>Um dos meus antecessores na leccionacdo da cadeira, o Padre Avelino de Jesus da
Costa sentira também essa necessidade e editou, policopiada, a respectiva sebenta:
Apontamentos de Epigrafia (1956, 21972) cf Encarnaco 2011.

& Em Espacio, Tiempo y Forma 19-20 (2002-2007) p. 553-556.

- Além destes, ndo sdo de menor interesse os que ficam a dever-se a iniciativa de
Lawrence Keppie (1991), de Bernard Rémy e F. Kayser (1999), de Manfred Gerhard
Schmidt (2004), de Mireille Cébeillac-Gervasoni et alii (2006), de Alfredo Buonopane
(2009) e de Cooley (2012) — a avolumar um nuimero que comprova cabalmente
o que se afirmou acerca da vitalidade da Epigrafia. Creio que poucas disciplinas
cientificas gozardo deste privilégio.

& Também em Granada se fez reedicdo, em 2005.

9 Aproveite-se 0 ensejo para informar que Angel A. Jordan acaba de publicar (Maio
de 2014) o livro, citado na bibliografia, que utiliza fundamentalmente as fontes
epigraficas romanas peninsulares para tragcar uma panoramica da sociedade e da
politica: «o imperador na epigrafia hispana», «primi ordines», «elite local», «ingenui,
liberti, servi» sdo os temas abordados.

1. MACHADO (Antonio), Poesias completas. Selecciones Austral. Espasa-Calpe,
Madrid, 1984, p. 223.
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ABSTRACT

Is Epigraphy a science? - That’s the question we answer. Epigraphy has just a subject,
an own methodology and an objective purpose. A look to the most recent epigraphic
handbooks edited is done. How to study an epigraphic monument? Like a cultural
monument: with all the elements it gives to a good historic investigation.

Key-words: Epigraphy.

1. Epigraphy as a Concept

There is today a general consensus about the extension of the concept of
“science”. The so-called ‘scientific’ research is not limited to the quest for quanti-
fication rules and the setting of a rigid cause/effect determinism. The vast field of
Social and Human Sciences, within which History falls, is today widely accepted.

But most importantly there are three points to remember: in order to
establish itself as a science, a discipline must have a specific activity domain, a
well-defined goal and a method of its own.

Epigraphy is the study of inscriptions on ‘durable’” material. This definition
is no doubt based on a restrictive view. It is understandable, therefore, that Mario
Jorge Barroca has dedicated the first chapter of his doctoral dissertation (2000:
5-33) to the analysis of the “concepts of epigraph and epigraphy”, pointing out that
itis not enough to stick to the criteria of durability and dissemination because the
epigraphic science goes much further than that:

“It must explore all external aspects of documents, systematising them
and extracting from them all the information which, beyond the obvious and clear
message contained in the text, can contribute to History” (2000: 33).

It is true that we let ourselves be seduced by René Cagnat’s definition:
“Epigraphy, the science of inscriptions” (1914: Xlll). Raymond Bloch would later
clarify (1964: 5), saying that considering the meaning of the Greek word énypadn
— from which the term “epigraphy” (‘on-writing’) was first derived (1845), the
support material was in fact its distinctive character: “une matiere durable, pierre,
terre-cuite, metal, verre, os, stuc, mosaique”. However, it is significant to note that
Raymond Bloch could have put a colon after ‘durable’, meaning that he would next
give examples. But he wouldn’t and, on the other hand, he did not use ellipses after
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‘mosaique’ as if the list just ended there” — and it did.

In one of the most recent manuals of epigraphy, coordinated by Javier

Andreu (2009), Lassére’s definition (2005: 4) is considered valid, based on its object:
“La Epigrafia Latina, por tanto, ha de ocuparse de “leer, completar, interpretar
y datar las inscripcione™.

The starting point is, therefore, something tangible, i.e. an inscribed doc-
ument. The interpretation of its content and its spatial and temporal integration
is a crucial task to be able to use it as a historical source. Hence, for some time,
Epigraphy (like Numismatics, Heraldry, Palaeography ...) has been considered an
“auxiliary science” of history. It is, in fact, an auxiliary science if we consider that
history also builds on those documents, but the term auxiliary cannot be connoted
with... ‘subordination’!

Indeed, also the abovementioned disciplines ‘feed on’ Epigraphy as they also
deal with inscriptions: we wouldn’t understand a coin without the text specifying
the value and the date; in Heraldry emblems are inscriptions; Palaeography deals
with the external elements of a written text and, therefore, epigraphs constitute a
privileged field of analysis...

In this respect, vol. Il of Fouilles de Conimbriga seems to point to a new
form of looking at epigraphs: as an archaeological document. No wonder, because
the context of the publication was archaeology and epigraphers had on-the-spot
experience: an inscription was found... and it was necessary to find out where it
had been, why and what for. That’s why the careful description of the object and
the context in which it was found has assumed critical importance. And this leads
us to spatial integration, an issue particularly dear to Robert Etienne.

The focus on spatial integration is owed to the fondly-remembered Giancarlo
Susini, my great Master after D. Fernando de Almeida and Etienne. Susini concerned
himself with shape. His Il Lapicida Romano is the first and great perspective on the
‘birth’ of an epigraph, which reminds this passage by the immortal Father Anténio
Vieira: “The statue-maker rips off a stone from these mountains — a crude, gross,
hard, shapeless stone; and after a rough trim, he grabs chisel and mallet and starts
to carve a man (...)". This is not about sculpture; however the process is identical:
this is not about ‘carving a man’ but about creating a text on the “rough” surface
softened up with chisel and mallet preparing the proper ‘ground’ to receive an
epigraph. The statue-maker knew how to sculpt and how he should do it; the stone-
cutter knew all the secrets of the support material and how he should engrave the
message on it. But shape leads to function: communicate —in the present day and
in the future (2).

Therefore, | have always been fascinated by the ‘definition’ that emerges,
not exactly in these words, from Susini’s reflections that he masterfully put forward
in 1982:

“Epigraphy is the science that studies how mankind has, at a particular
time, selected ideas to be transmitted to future generations”.

An epigraph is a synthetic message, thought in every detail, in a given
moment, intended to be read and... to endure! An epigraphist should, therefore,
read it thoroughly being attentive to explicit and implicit details (sometimes the
latter are more important!...) and, based on them, write history because he has
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— and that is his privilege — a genuine document, exactly as it has come out of the
hands of its creator thousands of years ago. Could it be a copy? And what is the
problem? A copy also had its motivations, its time, and it is also... a document!

Consequently, we ended up not giving too much weight to the support
material as the defining criterion for the discipline: we favour the ‘lapidary’, laconic,
meaningful character of every word painstakingly chosen (one could say), and above
all what we want is to get to the man behind it, what he wanted to tell us, what
image he really wanted to convey!

2. The Manuals

| have already had the chance to tell how, in 1977, during the VIl Congres
International d’Epigraphie Grecque et Latine held in Constanza, Romania (09-
15.09.1977), we urged Hans-George Pflaum (who was already 75 years old) to write
a manual to replace the fourth edition, 1914, by René Cagnat. Pflaum resisted saying
that (if | recall correctly), to overcome Cagnat he still had a lot to learn!

From 1975-1976 onwards, | had the privilege to teach the annual course
Latin Epigraphy as part of the curriculum of the Pre-specialisation in Archaeology
from the Faculty of Arts of Coimbra. Until then, Epigraphy was — when it was the
case —included in the university curricula as a one-semester course. This circums-
tance gave me the chance to rethink the fundamentals of this science for teaching
purposes, also driven by three crucial factors:

the pioneering nature of the said corpus of the inscriptions from Conimbriga;

the great commitment of the Centre Pierre Paris, notably Robert Etienne, in
starting editing Peninsular corpora (3);

the enormous thrill generated by those epigraphic documents amongst the
Spanish provinces, which was not oblivious to the simultaneous thriving of uni-
versities; with every Diputacidn Provincial having fully supported the publication
proposals (4).

The manual Introdugdo ao Estudo da Epigrafia Latina (1979) was released
as a result of that and was the first attempt to provide to the Portuguese public the
basics of epigraphy and sensitise students to its study (5). It worked. First, because
the discipline began to generate even more enthusiasm; then, because, following
the publication of the manual, numerous finds have been made that were imme-
diately published in the journal Conimbriga, and, from 1982, in Ficheiro Epigrdfico,
which was expressly created to provide for so many newly-discovered monuments
(Encarnacdo, 1988).

It must be remembered that, at that time, apart from the classic Cagnat and
the abovementioned book by Raymond Bloch, in the Iberian Peninsula there was
only Pedro Battle’s work, only available in libraries due to its rarity. This manual was
therefore meant for the Peninsula and was intended to be a practical, simple guide
book; successive editions have been updated in the literature and also by including
illustrative cases. Considering the high demand of this work, it was decided late
in 2013 to re-launch the third edition (1997) as the fourth edition, now in digital
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format and including an introductory note.

Expanding the information contained therein — preferably taking into account
the Peninsular university sphere — and also because the aim was to broaden the
scope of this manual with additional texts that would demonstrate the importance
of epigraphic monuments as historical source to all areas and in all times, the Press
of the University of Coimbra published Epigrafia — As Pedras que Falam (first edi-
tion, May 2006; second edition revised and expanded, March 2010), of which Javier
Andreu Pintado has kindly prepared a critical review and to which | of course refer
(6).

| think | can say that the work published in the distant year of 1979 has
born abundant fruit. And more manuals would follow, especially in the early years
of the twenty-first century. In 1984, | focussed on Epigrafia Romana by Giancarlo
Susini; in 1993-1994 on Lépez Barja’s book; and in 2004 on Epigrafia Romana by
Angela Donati. With regard to some of the manuals that have in the meantime
been published, some considerations may now be made (7) in the hope that this
overview on epigraphic studies in Western Europe serves, not only to show that
we are proud of having been pioneers in this matter, but also — and especially — to
highlight the growing interest that this scientific domain has been generating.

2.1. Paul Corbier

Mauricio Pastor Mufioz, professor of Ancient History at the University of
Granada, took the initiative to translate a book by Paul Corbier (Figure 1), which
was published by the university as a manual of epigraphy. He added an appendix
(2004: 279-292) with examples of Grenadian inscriptions. Nothing is mentioned
about the original edition, but | can add that the second edition, in French, was
made in 2006 by Armand Colin (Paris) (8).

Figure 1.

Paul Corbier has been linked to the creation, in the mid-70s of last century,
of the SYCIL (Systéme automatisé de consultation d’un corpus d’inscriptions latines).
At a time in which computerised corpora took the first steps, this system appeared
to be as truly innovative.

It is a textbook in the true sense of the word since the chapters are orga-
nised in a clear, pedagogical manner.

Under the heading “Analysis and Synthesis” he explains how to edit epigra-

VAN TH

phic texts (chapter 1) and proceeds with: “funerary inscriptions”, “imperial titles”,

” o«

“senatorial cursus”, “equestrian cursus and its merger with senatorial careers in
the fourth century”, “municipal cursus”, “religious inscriptions” and “public docu-
ments”. Part I, “documents and methods”, contains the study of six inscriptions,

and Part Il presents, under the heading “acronyms and working tools”, a list of all
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the emperors between the first and the fourth century indicating for each of them
the main elements of imperial nomenclature adopted for inscriptions, senatorial
functions and titles; equestrian functions and titles and the identification of the
legions before and after Diocletian. The bibliography, the list of cited inscriptions
(references to corpora within acronyms) and ‘word index’ complete the book, which
contains, as abovementioned, an appendix by the translator.

The bibliography is extremely brief, without being exhaustive about the
material already published. For example, in what concerns regional corpora 12
items are mentioned, mostly from the first half of the twentieth century and espe-
cially related to the French research area (Gallia and Northern Africa). It should be
noted, however, that each chapter contains some bibliographic references under
the heading “to learn more”.

Only the essential information about acronyms and abbreviations is provided,
not always taking into account the particularities of Roman epigraphic monuments,
as for example translating DMS into D(eo) M(ithrae) S(acrum) (2004: 234) , whereas
D(iis) M(anibus) S(acrum) is most common; the meaning of HMSSEHNS (2004: 233)
cannot be h(oc) m(onumentum) s(ine) s(epulcro) e(st) h(eredem) n(on) s(equetur)
first of all because the letter E does not, for sure, belong there and also because it
is s(ive) s(epulcrum).

More than a textbook, Paul Corbier’s book seems to contain... “handouts”
of Latin Epigraphy.

2.2.Lassére

Jean-Marie Lassére also was very active in the 70s. To him is owed the first
deep systematisation of criteria for dating inscriptions from Roman Africa (1973)
and a profound reflection about the Roman population of Africa, the results of
which he has described in his Ubique Populus, which is undoubtedly his major work.
However, before focusing on the two volumes mentioned hereinafter, it should be
noted that to himis also owed, in an era without computers, the preparation of the
general indices included in the Année Epigraphique (1961 to 1980), a publication
that is of utmost utility even today.

Considering his long history of research and study, Lassére’s compendium
was to be expected (Figure 2). It is not, in fact, a textbook in the true sense of the
word, although he notes in the introduction that it is intended for “(les) étudiants
de licence et master”. Actually, Lassere largely exceeded the initial goal: make an
overview of the achievements since the time of Cagnat in the discipline of epigra-
phy — “one of the largest sources for the study of Ancient History”. The truth is that
those “over 500 texts, all translated and commented” included in the volumes, not
only reflect the enormous diversity of information compiled but also the thorough
investigation carried out.

Figure 2.

°
(!:Flmrope | 165



Epigraphy is here dealt with respecting its unique nature as an invaluable
repository. The individual: identification, status and private life. The city — “véritable
matrice des sociétés de I'antiquité” — as it was portrayed in its institutions and mul-
tiple activities. The State and its political-administrative mechanisms since the old
times of an oligarchic Republic to the emergence of a Christian Empire: its military
foundations, laws and intimate complicity with the official religion.

From page 945 to 1102, i.e. where the general index begins (a subject index,
with no less than 40 pages, it should be noted!...), there are 7 precious appendices
on consuls (an alphabetic list of consuls by family name and another by cognomina),
the imperial titles from Cesar to Justinian, a list containing equestrian inspectorates
by alphabetical order, a table of the administrative functions performed by imperial
freedmen, a lexicon of Greek institutional terms, the main abbreviations (38 pages!)
and the main measures.

To get an idea of the documentary repository provided by Jean-Marie Las-
sere look, for example, at what he called “Section Il — Le métier des armes” (2005:
745-843). This is actually about the scrutiny of the army under the watchful eye
of the epigraphist. The legions of the Republic and the High Empire (composition,
context, the legionaries, the veterans) are scrutinised and the day-to-day lifestyle
portrayed through recovered archives, personal items, college regulations and
dedications to deities. Then, the auxiliary units (cohorts, alae, numeri and vexilla-
tiones...), the reason for their designations, the assignment to non-active status...
And two more chapters: one, merely historical, on the evolution of the army from
Gallienus to Diocletian and the Bass-Empire army; and the other on the garrison
of Rome (Praetorian cohorts, equites singulares, urban cohorts and vigiles). And,
as an appendix, an overview of the navy.

Two volumes therefore that an epigraphist should always have on hand!
A work that — | dare say! — corresponds pretty well to what we could expect from
Hans-George Pflaum’s experience: but it was born from the tenacity, the hard work
and long-lasting experience from Jean-Marie Lassere — and we are extremely grateful
to him!

2.3. Avademecum

| completed my appreciation of Lassere’s work by calling it vademecum
because this was the title chosen by two Spanish professors of Ancient History, José
Manuel Iglesias Gil (University of Cantabria) and Juan Santos Yanguas (Universidad
del Pais Vasco), to provide the students of History and Classical Philology interes-
ted in Epigraphy and Numismatics with a publication (second edition, revised and
enlarged in 2008) that was “un material claro y facil de utilizar [...] com vistas a una
mejor lectura y comprensién de los textos de las inscripciones y monedas como
fuentes para la Historia Antigua”.

If it were not for its 467 pages which make it too thick, the Vademecum
para la Epigrafia y Numismdtica Latinas (Figure 3) could be the pocket book that
is always on hand for rapid consultation, as it gathers in one book enough material

o,
166 | (!:lilntr‘ope



for several volumes. Besides a complete list of acronyms and abbreviations (for
example, the pages with acronyms and links in Pedro Battle’s manual have been fully
reproduced), itincludes a practical Latin-Spanish dictionary; the lists (in alphabetical
and chronological order) of emperors and consuls; the classification of provinces
(by type and category of who governed them); the Roman calendar; a glossary;
selected bibliography and basics of Latin grammar of utility for those dealing with
epigraphic and monetary documents. The bibliography deserves special mention
because it includes reference to manuals (31 in total), specific dictionaries, reference
works, monographs and corpora, scientific magazines and journals on epigraphy
and numismatics, on-line material (e.g. databases), including blogs and mailing lists.

In short, the work fulfils its aim: an invaluable support for Hispanic students
who want to dedicate themselves to this fascinating research.

Figure 3.

2.4. The UNED’s and ICAC’s initiative

Fundamentos de Epigrafia Latina (Figure 4) is presented as “ripe fruit” of
proyecto Lyceus coordinated by Javier Andreu, professor at Universidad Nacional de
Educacion a Distancia. The edition also had the collaboration of the ICAC (Institut
Catala d’Arqueologia Classica) and was sponsored by AIEGL (Association Interna-
tionale d’EPIGRAPHIE GRECQUE ET LATINE).

Figure 4.

In “A modo de presentacion” — preface signed by eminent professors and
epigraphists Antonio Alvar (project participant) and Isabel Roda (from ICAC) — ref-
erence is made to the existing literature on the subject in Spanish language and it
is claimed, by way of comparison, that this is “un auténtico y actualizado manual
de epigrafia latina en el que se integran y entrelazan los conceptos tradicionales de
nuestra disciplina con los enfoques que se han ido incorporando, a partir sobre todo
de los estudios sefieros de G. C. Susiniy de G. Alféldy” (2009: XV). And “el extraordi-
nario auge y la elevada calidad alcanzada por los estudios epigraficos latinos” must
also be stressed since it meets the need for devising “un método de acercamiento
eficaz, solvente, actualizado y profundo a ese complejo mundo” (ibidem).

When we come across the index, right at the beginning of the voluminous
book (of almost 800 pages!...), our first impression — which usually fades away as the
reader gets used to it —is that this is a dense, well-structured piece of literature that
deserves (perhaps in a future edition) a different graphic look that makes it more
attractive, e.g. a different character font. However, the initial fear concerning this
graphic aspect somewhat eventually diminishes when we notice the good legibility
of illustrations (which is always a problem in this kind of works).

There have been two major concerns: to be exhaustive and to assign the
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topics to renowned scholars. This is thus a collective work where each author con-
tributes in its area of ‘specialty’: Javier Andreu Pintado, La vida municipal de las
comunidades hispano-romanas y los habitos auto-representativos de sus elites;
Eva Tobalina Orad, Prosopografia senatorial altoimperial y oligarquias romanas del
Occidente; Pablo Ozcériz Gil, Instrumentum domesticum; Angel A. Jordan Lorenzo,
the epigraphic support relative to “distintos grupos sociales hispanos” (9); and at
last Antdnio Alvar Ezquerra, the oldest member of the group and a senior lecturer of
Latin Philology, contributed with the basic shape and structure of Latin inscriptions.

The work is organised around a logical structure: after focusing on herme-
neutic issues (“Epigraphy as a science”) where suggestions are made about how to
publish epigraphs, an introduction to Latin epigraphy is provided: the support, the
writing, the production (relating the epigraph with the intended landscape from the
outset), the onomastics, the cursus honorum, the emperor titles, the prosopography.
Part Il opens with the said contribution of Antonio Alvar and presents the ‘classical’
types of Latin inscriptions: funerary, honorific, monumental, votive, legal, ending
with the so-called instrumentum domesticum and inscriptum and inscriptions on
different supports and objects. The appendices include the Western corpora, the
table for senatorial and equestrian cursus honorum and a selection of abbreviations.
Finally, the tables of contents: topographical, anthropological, and a list of deities
cited throughout the text.

| am pleased to know that, with my teaching and research activities in the
University of Coimbra, | might have contributed to sensitise Javier Andreu to the
important role of epigraphic studies for History in general and Ancient History in
particular. Fundamentos de Epigrafia Latina constitutes an excellent contribution
in this regard.

3. The Study of an Epigraph

If we are to research on a previously studied epigraphic monument, it is
necessary to take the purpose of the analysis into account. Why do | want to re-ex-
amine it? And to achieve this purpose, what resources should | use, what questions
should | ask?

| often insist (with Sir Fred Houyle) on the idea that as for research “what
matters are the questions and not the answers”. And therefore, it is by the questions
that our contribution for the understanding of a previously studied epigraph should
be governed.

Whereas when we come across an unpublished epigraphic monument,
our first concern is to describe it as thoroughly as possible so that, if it disappears
soon after, a true copy of it may be made based on our description, even though
we might have taken excellent photos of it.

I would, perhaps, commit heresy if | dared apply here the six basic questions
a journalist must answer when reporting an event: what, who, when, why, how and
where? The order might not be exactly this one but similar questions will certainly
arise: where has the monument been found? Under what circumstances? What is
its shape? What material is the support made of? Are there any special character-
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istics in its shape and/or decoration? What are its dimensions? What is written on
it? What do the letters look like? And this wider spacing means that the epigraph
was there on the top or was meant to be read at high-level height?...

The context (physical and temporal) of the find may itself provide precious
information. And if we are concerned with providing the font size, line spacing and
even interlinear spacing is because this information will help us understand the
original context for which the monument was intended.

One might say that this is an exercise of a curious mind. Yes, but isn’t history
the science of curiosity? Why should we want to know who is the deity honoured
here and if the altar was dedicated to her by a native, a citizen, a freedman or a
slave? Also, why are we curious about the graffiti that are nowadays spread across
our towns? Perhaps because we want to feel more human, more united with the
humans who two thousand years ago, just like us, used to love, mourn their beloved
ones, appeal to their Gods for protection...

In sum, a humanity that is aware of past and present, but while “making
history” such as “studying an epigraph”, loses track of time and feels better because
past, present and future intertwine with present lives. Didn’t the Romans write
on epitaphs hic situs est and sit tibi terra levis? And they even mentioned age as if
the deceased would stay there forever with the same age as when they died! An...
eternal gift! Hence this desire to stir up past history, to know if it was the deceased’s
lover who ordered the tomb or if it was ordered by his/her children out of pity, if
Endovelicus was venerated for the sake of someone’s health, if that remarkable
politician has bought votes with attractive electoral promises... All that because,
like it or not, this is very actual and interests us — as historians and primarily as Men,
as links in a chain of feelings!...

Now if, when decoding acronyms and abbreviations and presenting our
interpretation of them, we decide to use capital or small letters or dots underneath
doubtful letters, if we use running or non-running text... are minor issues. What is
important is to follow a valid rule and to maintain it, if we are to understand each
other. Do we have doubts? Is there anyone who has no doubts at all? Let us explain
them and give the reasons therefore. Many years have passed; what we figured
out based on available data might well not have been like that because some data
still remain unrevealed...

And Antdnio Machado is very right when he says “Caminante, no hay camino,
se hace camino al andar” (10)! And we will only be fully conscious epigraphists if,
in the exercise of our profession, we are aware of that relativity of knowledge.

NOTES

- To ease the reading, and taking this paper as a reflection rather than as a scientific
remark, we chose to include in the bibliography full reference to the works cited,
limiting the references in the body of the text to the essential.
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2 Hence the judicious analysis given in Compitare per via ...; that is why Angela Donati
has not hesitated to subtitle her book on Epigraphy “La comunicazione nell’antichita”.

3-Take, for example, the paper presented at the said Constanza congress (published
in the journal Conimbriga, 1977) which pointed to an innovative “model” of dis-
playing readings that would later become a reality. It is within this project that, for
example, the five-volume collection Inscriptions Romaines de Catalogne and others
have been published.

% 've always included these editions in a specific chapter of the bibliography for
the successive editions of the abovementioned manual. The latest update — now,
though, already outdated - dates back to 2010.

> One of my predecessors in the chair, Father Avelino de Jesus da Costa, also felt
this need and edited copies of the handout book Apontamentos de Epigrafia (1956,
21972) — cf. Encarnagao 2011.

® In Espacio, Tiempo y Forma 19-20 (2002-2007) p. 553-556.

’-Besides these works, those by Lawrence Keppie (1991), Bernard Rémy and F. Kay-
ser (1999), Manfred Gerhard Schmidt (2004), Mireille Cébeillac-Gervasoni et alii
(2006), Alfredo Buonopane (2009) and Cooley (2012) are not of minor importance
and clearly confirm what has been said about the vitality of epigraphy. | believe
that few scientific disciplines enjoy such a privilege.

& Re-published in Grenada in 2005.

°We take this opportunity to inform that Angel A. Jordan has just published (May
2014) a book, cited in the bibliography, which basically uses the peninsular Roman
epigraphic sources to provide an overview of society and politics: “the emperor in
Hispanic epigraphy”, “primi ordines”, “elite local”, “ingenui, liberti, servi” are the

topics addressed.

” u
",

-MACHADO, Antonio (1984) — Poesias completas. Selecciones Austral. Madrid:
Espasa-Calpe, p. 223.

English language version: Fatima Paiva (fatimapaiva@ipt.pt)
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RESUMO

As Ultimas produgbes de ceramica fina produzida na Galia meridional (ceramica
derivada da sigillata paleocristd, ou DSP) estdo representadas na villa de Frielas, em
Loures, por um conjunto reduzido e apresentando uma limitada variedade tipoldgica.

A villa de Frielas revela uma ocupacdo continuada desde época alto-imperial até
época tardia, tendo o seu abandono ocorrido, provavelmente, nos inicios do século
VII. A investigagdo deste sitio decorre no dmbito de um projeto plurianual de tra-
balhos arqueoldgicos, de iniciativa municipal.

A estratigrafia do sitio arqueoldgico ndo tem permitido tirar conclusées cronoldgi-
cas, salvo algumas exce¢bes. Assim, na auséncia de datacgdes fidveis, optou-se por
orientar o estudo da villa através dos materiais de importagdo, ou outros que, por
si, sejam facilmente datdveis.

Este trabalho tem como objetivos a divulgagdo dos materiais arqueoldgicos recolhi-
dos neste sitio arqueoldgico, apresentando as suas carateristicas fisicas e formais,
e contribuir para a identificagdo de produtos externos de prestigio e afinar crono-
logias de funcionamento da villa, permitindo a sua contextualizacdo nos modelos
socioeconomicos da época.

Palavras—chave: Villa, cerdmica, sigillata paleocrista.

1. Introducao

Um dos objetivos deste trabalho é a divulgacdo do sitio arqueoldgico de
Frielas e dos respetivos materiais arqueolégicos. Efetivamente, pretende-se divulgar,
de forma parcelar, toda a informacao ja recolhida nos trabalhos arqueoldgicos que
decorrem em Frielas desde 1997. Houve ja oportunidade de publicar alguns estudos
preliminares sobre materiais concretos, como foi o caso dos numismas (Ruivo, 1998,
65-74), da terra sigillata (Silva, 2001: 187-189), da cerdmica de tradigdo mugul-
mana (Barbosa; Silva, 2003: 109-118), dos elementos arquitetonicos (Fernandes,
2004: 21-34), das dnforas (Policarpo, 2009, 29-36) ou dos mosaicos (Silva, Caetano,
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Reis, 2011: 889-902); assim como alguns estudos de sintese sobre o arqueossitio
(Silva, 2004: 11-19; Silva, 2012). Com estes estudos, pretende-se contribuir para o
conhecimento do sitio arqueoldgico de Frielas, identificando-se produtos externos
de prestigio, com vista ao estabelecimento de cronologias de funcionamento da
villa romana, permitindo a sua contextualiza¢do nos padrées socioecondmicos de
entdo.

A villa romana, com ocupagéo alto imperial, revela uma estrutura com
cronologia dos finais do século Il — séculos IV/V. Na drea escavada, reconhecem-
se evidéncias relacionadas apenas com a pars urbana da villa, nomeadamente o
peristilo e compartimentos com pavimentos em mosaico. Regista-se uma ocupa¢do
tardia, com abandono provdvel no século VIl e reocupagdo do espagco em época
medieval/moderna.

No presente artigo expde-se um conjunto de cerdmica fina produzida na
Gdlia, entre os finais do século IV e os séculos V/VI, habitualmente designada por
cerdmica derivada da sigillata paleocristd ou, de forma abreviada, DSP (Viegas,
2011: 170). Este conjunto cerd@mico provém, sobretudo, de contextos de deposicédo
secunddria, tornando quase nula a sua leitura em termos estratigrdficos; privilegia-
se, assim, a andlise tipoldgica e o estudo comparativo, fundamentais na integracéo
e compreensdo da villa de Frielas.

2. A Villa de Frielas

A villa romana situa-se na zona norte da localidade de Frielas (adminis-
trativamente integrada na Unido de Freguesias de Santo Antdnio dos Cavaleiros e
Frielas), no concelho de Loures, distrito de Lisboa (Figura 1), na margem direita da
ribeira da Pévoa, a uma cota de 9 m.

°
(!:Flmrope | 173



Figura 1. Localizagdo do concelho de Loures no vale do Tejo. Fonte: Autora

Implantada na base da encosta, esta propriedade rural beneficiou da pro-
ximidade do rio e da riqueza do solo, carateristicas préprias desta regido muito rica
de lezirias alimentadas pelo estuario do rio Tejo, através do rio Trancdo.

De frente para o rio e em plena varzea, teria uma relagdo de proximidade,
em termos visuais, com o sitio romano das Almoinhas, localizado na cidade de
Loures e com ocupac¢do contemporanea (Figura 2).
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Figura 2. Localizagdo de Frielas na vérzea de Loures. Fonte: Autora

A villa de Frielas enquadra-se numa rede de unidades de producdo, regis-
tadas no atual concelho de Loures, e que caraterizam a vivéncia deste territorio
enquanto espaco do ager olisiponensis. As condigcées geoldgicas do local terdo
potenciado o desenvolvimento de uma estratégia de exploragdo agricola, com vista
ao abastecimento de Olisipo. E uma drea dominada por formagdes do Oligocénico,
com conglomerados, margas, grés avermelhados, argilas e calcdrios. Pela sua
localizagéio na vdrzea de Loures, €, em parte, afetada pelas aluviées, de formagdo
Holocénica.

Mercadorias como o azeite, cereais, vinho ou sal fariam, certamente, parte
da capacidade produtora desta villa. Estes produtos seriam escoados através de um
sistema vidrio terrestre — o atual concelho de Loures era atravessado pelas estradas
que ligavam Olisipo a Bracara Augusta e a Conimbriga - complementado pela rede
hidrogrdfica que, a época, teria uma importéncia muito relevante na economia,
transporte de mercadorias e mobilidade das populagdes.

Beneficiando das mesmas condi¢des geogrdficas, a poente, localiza-se o
sitio romano das Almoinhas, provdvel villa de grandes dimensées ou vicus, com
uma diacronia de ocupagdo entre o século | e meados do século V d.C., onde foram
identificados trés fornos, relacionados com produgdo cerdmica (Brazuna, Coelho,
2012). Os dados arqueoldgicos apontam para uma contemporaneidade e existéncia
de provadveis relacées econémicas e sociais entre estes dois sitios. Mais a jusante,
na localidade de Unhos, foram encontrados dois pequenos tanques, eventualmente
associados a pars fructuaria de uma outra villa. A cerca de 700m, para sul, foi iden-
tificada uma necrépole, certamente relacionada com aquela unidade de exploragdo
rural. Em termos cronoldgicos, as evidéncias arqueoldgicas remetem para uma
ocupacgdo alto-imperial (Silva, Santos, 2009), contempordnea da 1 fase da villa de
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Frielas. Ainda nos limites da ampla bacia do rio Trancdo, identificam-se outros locais
com ocupacdo romana. E o caso do sitio da Quinta Velha, em Santo Antdo do Tojal
onde, no decorrer de uma obra, se recolheram diversos materiais cerdmicos (Oli-
veira, 2004), destacando-se um fragmento de fundo de um prato em terra sigillata
sudgdlica. Ndo foram encontradas estruturas mas, foi nesta zona que Vasco Mantas
identificou, em fotografia aérea, um trogo de via, correspondendo a uma bifurcagéo
da estrada de Conimbriga que sequia para Scallabis (Mantas, 1998: 21). A recente
descoberta de dois marcos milidrios no sitio das Almoinhas (Guerra, 2012) e a
referéncia a um outro, identificado na Ponte de Frielas, de paradeiro desconhecido
(Azevedo, 1908: 20), atestam a importdncia deste eixo vidrio que cruzava o atual
concelho de Loures, tdo importante no ocidente hispénico (Figura 3).

Via principal

Caminho secundario

Sitios com evidéncias relevantes (1 — InscrigGes de Bucelas; 2 — Monumento
funerdrio da Romeira; 4 — Inscri¢do do Barro; 5 — Sitio Romano das
Almoinhas; 6 — Villa de Frielas; 7 — Villa de Unhos

Achados de tipologia diversa (3 — Quinta Velha; 8 — Capitel corintio)
Figura 3. Tragado provével das vias romanas do concelho de Loures. Fonte: Adaptado de MANTAS, 1998, 24.
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A partir da analise, sobretudo, do material anférico e da terra sigillata,
resulta uma continuidade nos padrées de consumo da pars urbana da villa de Frielas,
desde os meados do século | d.C. até meados do século V d.C., momento a partir
do qual assume relevdncia um conjunto de indicios que apontam para o abandono
gradual da villa, até aos inicios do século VII (Silva, 2012).

Estando a sigillata itdlica ausente do registo arqueoldgico de Frielas, nota-
se uma escassa presenga das produgdes sudgadlicas (9 fragmentos), representada
apenas por duas formas, a taga Drag. 27 e o prato Drag. 17a. Juntamente com as
produgdes hispdnicas (46 fragmentos) e a predomindncia das dnforas tipo Dressel
14, confirma-se uma ocupagdo alto-imperial do espago, com provdvel inicio no 22
quartel do século | d.C.. Do ponto de vista arquitetdnico, restam apenas alguns tro-
cos de parede, que se mantiveram sob as estruturas da fase sequinte, claramente
insuficientes para definir uma planta ou o tipo de ocupagdo (Figura 4).

Figura 4. Trogos de parede das duas fases de ocupagdo da villa. Fonte: Fotografia da autora

A partir da 22 metade do século I, Frielas comegou a importar sigillata
de origem norte africana, nomeadamente do fabrico clara A, totalmente dominado
pelas tigelas Hayes 14/17, a par da diminuic¢do das produgées hispdnicas. As impor-
tacbes africanas haveriam de prolongar-se até a 19 metade do século VI, embora
com cardter residual, mas atestando, ainda o funcionamento da villa. Percebe-se,
no entanto, que o auge destas importagdes se fixou entre os séculos IV e V, com
especial abunddncia do fabrico clara D (104 fragmentos). Verifica-se, igualmente,
o aparecimento de novas formas de dnfora, continuando a dominar as produgées
lusitanas, como é o caso da Almagro 51c, que terd substituido a produgdo de énforas
de tipo Dressel 14 no transporte de preparados piscicolas.
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O pequeno conjunto de terra sigillata sudgdlica, comparativamente as
produgdes hispdnicas ou, até, africanas, poderd ser sindnimo de uma ocupagéo
modesta do local durante o século | d.C.. Contribui para esta dedug¢do a quase
auséncia de pecgas decoradas bem como o facto deste tipo de sigillata ter deixado
de ser importado para o territério (atualmente) nacional apds as décadas de 70/80
(Nolen, 1988).

O conjunto melhor representado é, sem duvida, o da sigillata clara, o que
corrobora a tese de uma ocupagdo mais intensa e permanente da villa a partir dos
meados do século |l. Efetivamente, a ocupagdo do sitio ter-se-d iniciado com
uma eventual unidade agrdria, simples, que sofreu uma remodelagdo arquitetonica
em finais do século lll/inicios do século 1V, coincidindo com um maior volume de
produtos importados.

A partir do século V, hd claramente uma redugdo nas importagdes, coinci-
dindo com uma redugdo do espaco funcional da casa e o remendo dos pavimentos
de mosaico, o que poderd traduzir um decréscimo na capacidade econémica do
proprietdrio da villa.

As ultimas importagGes de terra sigillata clara D datam dos finais do séc. VI
ou inicios do séc. VIl. Demonstragdo desta derradeira fase de contatos comerciais
com o Norte de Africa sdo as tagas Hayes 99 (dois fragmentos) e 110 (Unico exem-
plar), este ultimo recolhido sobre o pavimento de mosaico que reveste o corredor
de acesso ao peristilo fixando, definitivamente, o abandono da villa de Frielas.
Também com cardter residual, os dois fragmentos de dnforas Late Roman 1 e 3, de
produgdo oriental, recolhidos na villa suportam os dados anteriores. Ndo é possivel,
para jd, e face aos dados disponiveis, precisar o nivel de contato que existiria entre
a villa de Frielas e as dreas produtoras destas mercadorias mais tardias. Poderdo
ter chegado via comercial mas, também, fruto de contatos esporddicos, ou doutra
natureza, com viajantes ou comerciantes levantinos.

3. A Ceramica Derivada de Sigillata Paleocrista (DSP)

A ceramica derivada da sigillata paleocristd (DSP), designagdo aceite pela
maioria dos investigadores atuais (Viegas, 2011: 171) corresponde aos ultimos
fabricos de cerdmica fina da Gdlia meridional em época romana, com semelhan-
cas a terra sigillata clara B e Luzente (Raynaud, 1993), sobretudo no que respeita
a textura fina da pasta e engobes, em tons de laranja ou castanho (Rigoir, 1968:
181). Revela, igualmente, algumas afinidades com a terra sigillata clara D, nomea-
damente na técnica e gramdtica decorativa, para além de utilizar determinados
motivos figurativos da producdo de sigillata sudgdlica alto imperial (Rigoir, 1968:
181).

Duma forma geral, este tipo cer@mico carateriza-se por uma pasta maiori-
tariamente cinzenta (também inclui fabricos com pasta laranja), fina e com engobe
resistente mas frequentemente irreqular. Apresenta, habitualmente, decoracdo com
guilhoché e estampada, muito varidvel.

Distinguem-se trés grandes grupos de producdo desta cerdmica, todos
localizados no Sul de Franga. O grupo atléntico, com centro principal de produgéo
em Bordéus, carateriza-se pelas pastas cinzentas, com engobe igualmente cinzento
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e brilhante, predominando as formas abertas, com motivos decorativos de natu-
reza religiosa; a produc¢do situa-se, em geral, no século VI (Rigoir, 1968; Raynaud,
1993). O grupo languedocense, com centro em Narbonne, destaca-se pela utiliza-
cdo, maioritdria, da cozedura oxidante e dos retdngulos em espinha, incisos, como
motivo decorativo (Rigoir, 1968: 185); apresenta uma variedade de formas muito
reduzida, com o predominio da forma 6. O grupo provengal, com centro em Mar-
selha, apresenta uma produgéo com predominio da cozedura redutora, engobe de
qualidade irregular e aspeto metdlico; a partir de finais do século V//inicios do século
VI, a qualidade deste fabrico degradou-se (Raynaud, 1993); detém uma variedade
de formas alargada, com predominio da forma 18.

Esta cerdmica, com um provdvel periodo de produgdo entre o final do
século IV e os séculos V/VI, teve como finalidade principal o servico de mesa, sendo
constituido, sobretudo, por pratos e tigelas, com dimensées varidveis (Rigoir, 1968:
197-198). Difundiu-se, especialmente, pelo sul da Gdlia, litoral mediterrdnico
espanhol, noroeste italiano, ilhas Baleares, Sardenha e Corsega, com pequenas
incidéncias em regibes norte africanas (Viegas, 2011: 171) e Grécia (Rigoir, 1968:
187). No territério portugués, a cerdmica derivada da sigillata paleocristé (DSP)
estd documentada na costa algarvia, em Loulé Velho (Gomes, Serra, 1996: 43 -44),
em Lagos (Filipe, Brazuna, Fabiéo, 2010: 311; 315), em Faro e Balsa (Viegas, 2011:
171, 339); na peninsula de Setubal, em Trdia (Maia 1976 -1977); na villa do Alto do
Cidreira, em Cascais (Nolen, 1988: 89); em Conimbriga (Alarcdo, 1965) e em Braga
(Gaspar, 2003).

3.1. A ceramica derivada de sigillata paleocrista (DSP) de Frielas

A ceramica derivada de sigillata paleocristd (DSP) estd representada em
Frielas por um conjunto de 22 fragmentos, correspondendo a um numero minimo
de 8 recipientes. Estdo representadas as Formas 1 e 18 (Rigoir, 1968). E um conjunto
homogéneo em termos de pasta, de tonalidades cinzentas, dura e, na maioria, bem
depurada. No que respeita ao engobe, apenas se preserva em alguns fragmentos,
apresentando-se espesso e com cor cinzenta e brilhante.

Os pratos da Forma 1 de Rigoir estdo representados em Frielas através de
cinco fragmentos de bordo em aba, geralmente larga e plana. Segundo J. Rigoir, a
forma 1 é o tipo de prato mais difundido nas villae, sobretudo as produ¢bes da Pro-
venga e de Narbonne, derivando das formas sudgdlicas alto imperiais Dragendorff
36 e 51, e das produgbes africanas Hayes 48, 58 e 59 (Rigoir, 1968: 199-200).

A classificagdo formal dos exemplares de Frielas foi baseada nas dimensdes
dos didmetros (internos) que variam entre 24.4 cm e 37.6 cm (Rigoir, 1968: 199).
Os fragmentos sGo muito reduzidos, sem parede suficiente para afinar melhor a
sua tipologia. No caso do exemplar 6 (EST.1,6), as suas reduzidas dimensées ndo
permitem o cdlculo do diGmetro do bordo, no entanto, pertencerd a este servigo
(Rigoir, 1960: 20). No que respeita a gramdtica decorativa, trés fragmentos de bordo
apresentam a extremidade da aba decorada com circulos em relevo (EST.I, 2; 3;
6), com paralelos em exemplares encontrados em Trdia (Maia, 1976-77: 414-415)
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e Conimbriga (Alarcdo, 1965: 196). Do conjunto, destaca-se ainda um prato cuja
aba apresenta uma decoragdo estampilhada (Figura 5), representando uma figura
animal, sucessivamente repetida (ledo?). Ndo se encontraram paralelos para este
motivo decorativo.

Figura 5. Fragmento de bordo de prato de ceramica derivada da sigillata paleocristd, decorado com
figuras animais. Fonte: Fotografia da autora.

Descrigao dos fragmentos

Fragmento de bordo de prato em aba larga e plana, com dois sulcos paralelos
inscrevendo esquema decorativo estampilhado, representando uma figura animal
gue se repete em todo o diametro; pasta cinzenta azulada e porosa, superficie com
raros vestigios de engobe cinzento, fino e brilhante; @ int. = 26.6cm (Estampa 1,1).

Fragmento de bordo de prato em aba larga e plana, com circulos em relevo a
delimitar a extremidade; ligacdo a parede marcada por sulco; pasta cinzenta porosa
e dura; superficie com engobe cinzento brilhante; @ int. = 33cm (Estampa 1,2).

Fragmento de bordo de prato em aba larga e plana, marcado por trés sulcos
e com circulos em relevo a delimitar a extremidade; ligacdao a parede marcada por
pequena moldura; pasta cinzenta azulada, dura e porosa; superficie com engobe
cinzento, brilhante e espesso; @ int. = 37.6cm (Estampa 1,3).

Fragmento de bordo de prato em aba plana e larga, rebordo exterior em S;
ligacdo a parede marcada por pequena moldura; pasta cinzenta azulada, com cerne
acastanhado, dura e porosa; superficie com raros vestigios de engobe cinzento fino
e brilhante; @ int. = 24.4cm (Estampa 1,4).

Fragmento de bordo de prato em aba plana com ligacdo a parede marcada
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por sulco; pasta cinzenta azulada, dura e porosa; superficie com engobe cinzento;
@ int. = 26.6cm (Estampa 1,5).

Fragmento de bordo de prato (?) em aba plana, com circulos em relevo a
delimitar a extremidade; ligacdo a parede marcada por pequena moldura; pasta
cinzenta azulada, porosa e dura; superficie com vestigios de engobe cinzento; @
int. indeterminado (Estampa 2,6).

0 5cm

™ ™

Estampa 1

Fonte: besenno aa autora

A segunda forma mais presente em Frielas é a tigela da Forma 18, repre-
sentada por dois fragmentos de bordo. E a forma mais tipica desta producdo gau-
lesa tardia, correspondendo a formaDragendorff 36 das produgdes sudgalicas alto
imperiais, mas sem paralelos nas producdes claras africanas (Rigoir, 1968: 207).
Carateriza-se, sobretudo, pelo corpo quase hemisférico e colo bem diferenciado da
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panca, tendo sido produzida, apenas, nas regidoes da Provenca e Narbonne (Rigor,
1968: 207).

Os dois fragmentos de bordo recolhidos em Frielas apresentam ambos os
bordos redondos, com colos retilineos, variando na sua inclinacdo e decorados a
guilhoché.

Descri¢ao dos fragmentos

7 — Fragmento de bordo redondo, de tigela, com colo distinto da panca, prati-
camente vertical, marcado por sulcos e guilhoché; pasta cinzenta escura, dura e
porosa; superficie com raros vestigios de engobe cinzento, espesso e brilhante; &
int. = 18cm (Estampa 2, 7).

8- Fragmento de bordo redondo, de tigela, com colo distinto da pan¢a, marcado por
sulcos e um pontilhado que poderd ser o que resta de um guilhoché; pasta cinzenta
escura, dura e porosa, com algumas particulas brancas; superficie com engobe
cinzento, espesso e brilhante; @ int. = 12.6cm (Estampa 2, 8).

Sem forma determinada, acrescem a este inventdrio quatro fragmentos de
fundo (ndo contabilizados em termos de numero minimo de recipientes). Destaca-
se, pela gramdtica decorativa, o fragmento de fundo plano, no qual se observa
representagdo parcial de uma palma num esquema, aparentemente, cruciforme
(Estampa 2, 10), motivo carateristico das pecas produzidas na Provenga.

Descrigao dos fragmentos

9 - Fragmento de fundo de prato, com pé destacado, marcado por ranhuras pro-
fundas e concéntricas; pasta cinzenta, dura e porosa; superficie sem engobe; @ ext.
indeterminado (Estampa 2, 9).

10 — Fragmento de fundo de forma indeterminada, com estampilha em forma de
palma triangular; pasta cinzenta escura depurada, compacta e dura; ndo apresenta
vestigios de engobe (Estampa 2, 10).

11 - Fragmento de fundo, em bolacha, com sulco marcando inflexdo para parede;
pasta cinzenta azulada, dura e porosa; @ ext. = 9cm (Estampa 2, 11).

12 — Fragmento de fundo plano; pasta cinzenta, dura e porosa; @ ext. indeterminado
(Estampa 2, 12).
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Estampa 2

Fonte: Desenho da autora

Tendo em conta que a totalidade dos fragmentos apresenta cozedura
redutora e que a Forma 1 predomina, estando igualmente presentes duas tigelas
da Forma 18, este conjunto parece integrar-se numa producdo da Provenca (Rigoir,
1968, 185-186). Segundo Raynaud (Raynaud, 1993), este fabrico tera tido o seu
inicio nos finais do século 1V, atingindo o auge no século V; a partir dos finais do
século V/inicios do VI, a qualidade dos produtos deteriorou-se.
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4. Consideracgdes Finais

Os indicios até a data recolhidos na villa de Frielas apontam, efetivamente,
para a manutengdo de hdbitos de consumo durante um largo periodo de tempo -
desde os meados do século | d.C. até meados do século V d.C. -, acompanhando as
transformagdes nos diversos centros de produg¢Go mas, igualmente, nas politicas
administrativas e econdmicas do Império.

O século Ill mostrou ser um tempo de inconsténcia politica, com a fragmen-
tacdo da unidade imperial, dificultada por uma crise econdmica. Com as medidas de
Diocleciano, e depois com Constantino, ja no século IV, notou-se algum dinamismo,
apesar de todas as insurreigées politicas e militares que continuaram a existir na
parte mais ocidental do Império. O aumento da carga fiscal nas cidades terd pro-
movido um maior investimento no campo, surgindo prosperas villae (Hauschild,
1995, 378), onde se percebem hdbitos e gostos culturais requintados.

Entenda-se pois, neste quadro, a reformulacdo arquitetonica da villa de
Frielas, ocorrida em finais do século Ill/inicios do século IV. Foi construida uma casa
de planta em U, com um amplo peristilo de planta quadrangular, delimitado por
um pdrtico colunado (Figura 6), aberto para a vdrzea, com contacto visual com o
provavel vicus das Almoinhas. Esta nova casa carateriza-se, ainda, pelos pavimentos
em mosaico, com motivos decorativos que apontam para o século IV (Figura 7),
revestimentos parietais pintados e em mdrmore. E evidente a opuléncia demonstrada
nesta nova fase que se estende até meados do século V d. C., quer através das trocas
comerciais que se mantém intensas — recorde-se que Frielas estava bem servida de
vias de comunicagdo, quer terrestres, com a proximidade da via que ligava Olisipoa
Emerita Augusta e as sedes conventuais de Scallabis e Bracara Augusta, quer fluviais,
com a localizagdo privilegiada a beira rio-, quer no programa decorativo escolhido.
Ainda que demonstrando alguma contengdo econdmica, tanto os mosaicos como
0s elementos arquitetonicos parecem de acordo com os modelos entéo seguidos
nesta zona do Império, embora com menor qualidade.
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Figura 6. Planta geral da villa de Frielas. Fonte: Desenho da autora

O conjunto, ainda que reduzido, de ceramica derivada da sigillata paleocristd

recolhida nos trabalhos arqueoldgicos de Frielas poderd ser entendido como um sinal

da

capacidade econémica dos proprietdrios da villa que, privilegiando os produtos

norte africanos, ndo deixaram, no entanto, de experimentar outros fabricos, neste
caso a derradeira produgdo de cerdmica fina da Gdlia meridional (Raynaud, 1993).
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Figura 7. Pormenor de mosaico da villa de Frielas. Fonte: Fotografia da autora

No inicio do século V, as ceramicas de producdo norte africana presentes
em Frielas sdo as formas de sigillata clara D que vém jd da centturia anterior, como
a Hayes 59, Hayes 61, Hayes 67 e Hayes 91, sendo a mais representada a forma
67. E destas duas ultimas formas que a aquisicdo da sigillata paleocristd parece
ser contempordnea, representando, muito provavelmente, a ultima grande etapa
de funcionamento desta villa. O século V marca, efetivamente, uma redugdo nas
importagdes da sigillata africana (situagdo semelhante no que respeita ao material
anfdrico), eventualmente devido a uma quebra dessas produgées (Viegas, 2003:
195), constatando-se que, nesse periodo, a villa abasteceu-se nos mercados do
Sul da Gdlia, importando, ainda que de forma reduzida, algumas pegas cerdmicas
derivadas da sigillata paleocristd.

Em termos de contexto estratigrdfico deste conjunto, o panorama é pouco
animador na medida em que a maioria dos fragmentos foram recolhidos em
camadas superficiais ou de despejo e/ou destruicéo. E o caso de um fragmento de
parede, de forma indeterminada, recolhido no interior do peristilo, ja desativado,
numa camada que aparenta ser um despejo onde abundavam materiais de época
romana (terra sigillata e vdrios fragmentos anfdricos). Um outro fragmento de
parede, também de forma indeterminada, foi recolhido na ala noroeste do peristilo,
drea muito destruida, da qual restam poucos vestigios estruturais.

Este estudo integra uma investiga¢do em curso, ainda muito incompleta,
pelo que todas as consideragées avangadas deverdo ser entendidas como provisorias,
faltando comparar com os restantes elementos recolhidos neste sitio arqueoldgico
e, por isso, sujeitas a revisGo consoante os dados da investigag¢do.
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Por fim, uma nota sobre a gramdtica decorativa presente neste conjunto.
Apesar da designagdo paleocristd, na verdade, esta cerdmica néo apresenta, fre-
quentemente, motivos decorativos cristdos (Fevrier, 1996: 146). Ainda assim, a repre-
sentagdo de um ledo (?) e da folha de palmeira poderiam remeter, eventualmente,
para motivos dessa natureza (talvez relacionados com a adogdo do cristianismo
como religi@o). O ledo é uma das quatro figuras que compde o tetramorfo cristdo,
representando a ressurrei¢cdo, sendo associado ao evangelista SGo Marcos; a folha
de palmeira, um motivo usual na iconografia cristd, simbolizando, a semelhanga do
ledo, a ressurrei¢do de Cristo (Chevalier, Gheerbrant, 1994; Cirlot, 2000). Desde os
finais do século Il/inicios do século Ill que o cristianismo chegara a Hispénia, consoli-
dando-se progressivamente. Ao longo do século IV, a Hispdnia (e Gdlia) conheceram
governadores provinciais cristdos e Olisipo elevou-se a sede de bispado, situagdo
que manteve até finais do século VIl (Fabido, 1993, 11-29). Ndo se identificaram,
até a data, outros sinais de que os proprietdrios desta villa pudessem professar o
cristianismo.

NOTA DE AGRADECIMENTO

Gostaria de agradecer a colaboracdo de Gizela Encarnacao e Vanessa Dias, na iden-
tificacdo do conjunto ceramico, de Florbela Estévao, nas sugestdes criticas ao pre-
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ABSTRACT

The latest productions of fine ware from southern Gaul (derived from Paleochristian
sigillata or DSP) are represented in the villa of Frielas in Loures by a reduced set
with poor typological variety.

The villa of Frielas reveals a continued occupation since high imperial age until a
late epoch; its abandonment having probably occurred in early seventh century.
The investigation of this site takes place in the framework of a multiannual archae-
ological project promoted by the city council.

The stratigraphy of the archaeological site has allowed chronological conclusions,
with a few exceptions. Thus, in the absence of reliable datings, it was decided to
base the research on imported materials or others which are in themselves easily
datable.

This research aims to disseminate archaeological materials recovered from this site,
describe their physical and formal characteristics, contribute to identify the external
prestige goods and to refine the chronologies of operation of the villa allowing its
contextualisation in the socioeconomic models of that time.
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1. Introduction

One of the aims of this project is to disseminate the archaeological site of
Frielas and its archaeological materials. Our aim is to disseminate all the information
already recovered from the archaeological works undertaken in Frielas since 1997.
It has already been possible to publish some preliminary studies about specific
materials such as the numisma (Ruivo, 1998: 65-74), the terra sigillata (Silva, 2001:
187-189), the Muslim pottery (Barbosa, Silva, 2003, 109: 118), the architectural
elements (Fernandes, 2004: 21-34), the amphorae (Policarpo, 2009: 29-36) or the
mosaics (Silva, Caetano, Reis, 2011: 889-902) as well as some brief reports on the
archaeological site (Silva, 2004: 11-19; Silva, 2012). These researches are intended to
contribute to a better understanding of the site of Frielas through the identification
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of external prestige goods with a view to establishing operation chronologies for
the roman villa and contextualising it in the socioeconomic patterns of the epoch.

With high imperial occupation, the Roman villa reveals a chronological
structure from late third century to fourth/fifth centuries. The excavated area only
reveals evidences related with the pars urbana of the villa particularly the peristyle
and compartments with mosaic tiled floors. A later occupation is observed with
probable abandonment in the seventh century and re-occupation in the middle/
modern age.

This paper presents a set of fine ware produced in Gaul between late
fourth and fifth to sixth centuries usually referred to as pottery derived from the
Palaeochristian sigillata, DSP in short (Viegas, 2011: 170). This pottery set derives
mainly from secondary deposition contexts which makes stratigraphic reading
almostimpossible; typological and comparative analysis are therefore given special
emphasis as they are crucial to understand the villa.

2. The Roman Villa Of Frielas

The Roman villa is located in the northern town of Frielas (belonging to the
Union of Parishes of Santo Antdnio dos Cavaleiros and Frielas) in the municipality
of Loures, District of Lisbon (Figure 1) on the right bank of Ribeira da Pévoa, at a
height of 9 m.

Figure 1. Location of the municipality of Loures in the Tagus valley. Source: The Author

Set in at the base of the slope, this rural property has benefited from the
proximity of the river and the richness of the soil typical of this rich region of floo-
dplains fed by the estuary of the Tagus through the Trancdo River (Figure 2).

Figure 2. Location of Frielas in Loures floodplain. Source: The Author

Facing the river and in the heart of the floodplain, it might have had a close
view to the Roman site of Almoinhas, located in Loures and of contemporaneous
occupation.

The villa of Frielas fits within a network of production units recorded in
the current municipality of Loures which characterises this territory as an ager
olisiponensis area. The geological conditions of the site appear to have boosted the
development of a farming strategy meant to supply Olisipo. Oligocene conglomerate
formations, marl, red sandstone, clay and limestone predominate in the area. Due
to its location in the floodplain of Loures it is partly affected by alluvial deposits of
Holocene origin.

Commodities such as olive ail, grain, wine or salt would certainly be part of
the production capacity of this villa. These products would be distributed through a
land transport system - current municipality of Loures was crossed by roads linking
Olisipo to Bracara Augusta and Conimbriga - supplemented by the hydrographic
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network which at the time had a particular importance in the economy as a means
of transport of goods and passengers (Figure 3).

Benefiting from the same geographical conditions, to the west lies the
Roman site of Almoinhas, probably a large-sized villa or vicus with an occupation
between the first century and the mid-fifth century AD, where three ovens related
to the manufacturing of ceramic materials has been identified (Brazuna, Coelho,
2012). Archaeological data point to the contemporaneous existence and probable
economic and social relations between these two sites. Further downstream in
Unhos two small tanks were found, possibly associated with the pars fructuaria
of another villa. At about 700m to the south, a necropolis was identified which is
certainly related to that farming unit. In chronological terms, the archaeological
evidences point to high imperial occupation (Silva, Santos, 2009) contemporaneous
to the first phase of the villa of Frielas. Also within the limits of the broad basin
of the river Trancao, other locations are identified as being of Roman occupation.
This is the case of the Quinta Velha site in Santo Antao do Tojal where, in the
course archaeological works, several ware items haven been recovered (Oliveira,
2004), of which a fragment of a South Gaulish terra sigillata dish deserves special
mention. No structures have been found but it was in this area that Vasco Mantas
identified, through aerial photography, a section of a track corresponding to a fork
in Conimbriga road bound for Scallabis (Mantas, 1998: 21). The recent discovery of
two milestones in the site of Almoinhas (War, 2012) and the reference to another,
identified in the Frielas bridge, whose location is unknown (Azevedo, 1908: 20),
attest to the importance of this road axis that crossed the current municipality of
Loures and was of crucial importance in the Hispanic west.

Figure 3. Likely layout of Roman roads in the municipality of Loures. Source: Adapted from MANTAS, 1998, 24.

Main Road

Pathway

Sites with relevant evidences (1 — Bucelas inscriptions; 2 — Funerary
monument of Romeira; 4 — Barro inscription; 5— Roman site of Almoinhas;
6 — Villa of Frielas; 7 — Villa of Unhos

Miscellaneous finds ( 3 — Quinta Velha; 8 — Corinthian capital)

The analysis of the amphorae and the terra sigillata material revealed an
apparent continuity in the consumption patterns of pars urban of the villa of Frielas
since the mid-first century AD until the mid-fifth century AD, time from which it is
relevant a set of clues that point to the gradual abandonment of the villa until the
early seventh century (Silva, 2012).

The Italian sigillata is absent from the archaeological record of Frielas but a
scarce presence of South Gaulish productions is observed (9 fragments) which are
represented by only two items, the Drag. 27 goblet and the Drag. 17a dish. Along
with the Hispanic productions (46 fragments) and the predominance of Dressel 14
type amphorae, a high imperial occupation of the space is confirmed with probable
commencement in the second quarter of the first century AD. From the architec-
tural point of view, there are only a few sections of wall, which remained under
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the structures of the next phase, clearly insufficient to define a plant or the type
of occupation (Figure 4).

Figure 4. Wall sections of the two occupation phases of the villa. Source: The Author

From the 2nd half of the second century, Frielas started importing sigillata
from Northern Africa - particularly clara A manufactures mostly Hayes 14/17 type
bowls - and reducing Hispanic productions. African imports were to continue until
the first half of the seventh century, although with residual character, but even so
confirming that the villa was still active. It is clear, however, that the height of these
imports is set between the fourth and fifth centuries, with particular abundance
of clara D manufactures (104 fragments). New forms of amphorae appear but
Lusitanian productions continue to prevail such as the Almagro 51c, which seems
to have replaced the Dressel 14 type amphorae for the transport of fish products.

The small set of South Gaulish terra sigillata compared to Hispanic or even
African productions, may suggest a modest occupation of the site during the first
century AD. The almost absence of decorated pieces and the fact that this type of
sigillata ceased to be imported into the (current) national territory after the 70/80
decades (Nolen, 1988) supports this deduction.

The best represented set is undoubtedly that of sigillata clara, which cor-
roborates the thesis of a more intense and permanent occupation of the villa from
the mid-second century. Indeed, the occupation of the site appears to have started
with a small farm unit that suffered an architectural remodelling in the late third
century/early fourth century, coinciding with an increased volume of imported
products.

From the fifth century, there is clearly a reduction in imports; the patch of
the mosaic pavements coinciding with a reduction in the functional space of the
casae, which may reflect a decrease in the economic capacity of the owner of the
villa.

The latest imports of clara D sigillata clearly date from the late sixth century
or early seventh century. An evidence of this final phase of trade contacts with North
Africa are the goblets Hayes 99 (two fragments) and 110 (one fragment), the latter
collected on the mosaic pavement lining the corridor that leads to the peristyle and
definitely marks the abandonment of the villa of Frielas. Also with residual charac-
ter, the two fragments of Late Roman amphorae 1 and 3, of oriental production,
recovered in the villa support the previous data. Based on available data it is not
possible so far to confirm the level of contact that would have existed between the
villa of Frielas and the areas producing these later goods. It might have arrived via
trade routes or by sporadic contacts, or otherwise through travellers or Levantine
merchants.

3. The Ceramic Ware Derived From Palaeochristian Siggillata (Dsp)

The ceramic derived from Paleochristian sigillata (DSP), designation accepted
by most current researchers (Viegas, 2011: 171) corresponds to the latest manufac-
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tures of fine pottery from southern Gaul in Roman times, with similarities to clara
B type terra sigillata and Luzente (Raynaud, 1993), especially with regard to fine
texture of the paste and slips in tones of orange or brown (Rigoir, 1968: 181). It also
reveals some affinities with clara D type terra sigillata, particularly in terms of the
decorative technique and style and the use of some figurative motifs characteristic
of the South Gaulish high imperial sigillata (Rigoir, 1968: 181).

Generally, this type of ceramic is characterised by a mostly grey thin paste
(also includes pieces with orange paste) with resistant slips but most often irregular.
It usually presents a stamped guilloche decoration, which is very variable.

There are three main manufacturing groups of this type of ceramic ware,
all located in the South of France. The Atlantic group, with main production centre
in Bordeaux, characterised by grey pastes with equally grey and shiny slip, predo-
minantly open forms with decorative religious motifs, with most production taking
place in the sixth century (Rigoir, 1968; Raynaud, 1993). The Languedocian group,
seated in Narbonne, stands out for its major use of oxidation firing and incised
spine rectangles as decorative motifs (Rigoir, 1968, 185); a small variety of forms is
observed with the prevalence of form 6. The Provence group, seated in Marselha, is
mainly characterised by reduction firing, slip of varying quality and metallic appea-
rance; from the end of the fifth/early sixth century, the manufacturing quality has
deteriorated (Raynaud, 1993); there is a large variety of forms with the prevalence
of form 18.

This type of ceramic ware, with a likely production period between the end
of the fourth century and the fifth/sixth centuries, was meant for table service and
comprised dishs and bowls of various sizes (Rigoir, 1968, 197-198). It has spread
especially across Southern Gaul, Spanish Mediterranean coast, Italian Northwest,
Balearic Islands, Sardinia and Corsica, with small incidences in North African regions
(Viegas, 2011: 171) and Greece (Rigoir, 1968, 187). In the Portuguese territory,
Paleochristian sigillata (DSP) items have been documented in several locations
such as the Algarve coast, in Loulé Velho (Gomes, Sierra, 1996: 43 -44), in Lagos
(Philip, Brazuna, Fabido, 2010: 311; 315), Faro and Ferry (Viegas, 2011: 171, 339); in
the Setubal peninsula, in Troy (Maia -1977 1976); in the villa of Alto do Cidreira, in
Cascais (Nolen, 1988: 89); at Conimbriga (Alarcdo, 1965) and Braga (Gaspar, 2003).

The ceramic ware derived from the Palaeochristian sigillata (DSP) of Frielas

The ceramic derived from sigillata Paleochristian (DSP) is represented in
Frielas by a set of 22 fragments, corresponding to a minimum number of 8 vessels.
Forms 1 and 18 are represented (Rigoir, 1968). It is a homogeneous group in terms
of paste and shades of grey with hard and mostly well-purified paste. The slip is
only preserved in some fragments and looks thick and with a grey shiny hue.

The dishes of Rigoir’s Form 1 are represented in Frielas through five fragments
of curved everted rim, usually large and flat. According to J. Rigoir, Form 1 is the
most common type of dish in the villae, especially the productions from Provence
and Narbonne, deriving from the South Gaulish high imperial forms Dragendorff
36 and 51 and African productions Hayes 48, 58 and 59 (Rigoir, 1968, 199-200).

The formal classification of Frielas was based on the dimensions of the
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(internal) diameters ranging between 24.4 cm and 37.6 cm (RIGOIR, 1968, 199).
The fragments are very reduced in size which impedes accurate determination
of typology. In the case of item 6 (EST.I, 6), its reduced dimensions do not allow
the calculation of the diameter of the rim, however, it belongs to this set (Rigoir,
1960, 20). As regards decorative grammar, three rim fragments are decorated
with embossed circles (EST.I, 2; 3; 6), with similar specimens found in Troy (Maia,
1976-77:414-415) and Conimbriga (Alarcdo, 1965: 196). Within the set, a dish with
stamped decoration depicting an animal figure (a lion?) successively repeated is
worth mentioning. No parallels to this decorative motif have been identified.

Figure 5. Fragment of rim of dish made of ceramic derived from Palaeochristian sigillata decorated with animal
figures. Source: The Author

Description of fragments

Fragment of wide flat rim of a dish with two parallel ridges and a decora-
tive stamped pattern depicting an animal figure that repeats along the diameter;
bluish-grey porous paste, surface with rare traces of grey thin shiny slip; int. @ =
26.6¢cm (lllustration 1,1).

Fragment of flat rim of a dish with embossed circles around the edge; con-
nection to the wall marked by ridge; grey hard porous paste; surface with grey shiny
slip; int. @ = 33cm (lllustration 1,2).

Fragment of flat wide rim of a dish with three grooves and embossed circles
around the edge; connection to the wall marked by small frame; grey-bluish hard
porous paste; surface with grey shiny thick slip; int. @ = 37.6cm (lllustration 1,3).

Fragment of flat wide rim of a dish, S- shaped outer edge; connection to the
wall marked by small frame; bluish grey hard and porous paste with brownish core;
surface with rare traces of grey thin shiny slip; int. @ = 24.4 cm (lllustration 1,4).

Fragment of flat wide rim of a dish; connection to the wall marked by ridge;
bluish grey hard and porous paste; surface with grey slip; int. @ = 26.6 cm (lllustration
1,5).

Fragment of flat rim of a dish (?) with embossed circles around the edge;
connection to the wall marked by small frame; grey-bluish hard porous paste; sur-
face with traces of grey slip; unknown int. @ (lllustration 2,6).

Illustration 1. Source: The Author

The second most common form in Frielas is the bow!| of Form 18, represen-
ted by two rim fragments. It is the most typical form of this late Gaulish production,
corresponding to form Dragendorff 36 of high imperial productions and with no
parallel in African sigillata clara productions (Rigoir, 1968: 207). It is characterised
mainly by the almost hemispherical body, sharp transition from neck to belly, only
produced in the regions of Provence and Narbonne (Rigoir, 1968: 207).

Both rim fragments collected in Frielas have rounded rims and straight
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necks of different inclinations and have guilloche decorations.
Description of fragments

7 - Fragment of rounded rim of a bowl, sharp transition from neck to belly, almost
vertical, marked by ridges and guilloche; dark-grey porous hard paste; surface with
rare traces of grey shiny thick slip; int. @ = 18cm (lllustration 2,7) .

8- Fragment of rounded rim of a bowl, sharp transition from neck to belly, marked
by ridges and dotted line that seems to be the remains of a guilloche border; dark-
grey porous hard paste with some white particles; surface with grey shiny thick
slip; int. @ = 12.6¢m (lllustration 2,8).

This inventory also includes four base fragments of indeterminate form
(not counted in terms of the minimum number of vessels). The flat base fragment
stands out for its decorative grammar: part of a palm in an apparently cruciform
scheme (lllustration 2, 10), motif characteristic of the pieces produced in Provence.

Description of fragments

9 - Fragment of dish base with prominent foot marked by deep concentric ridges; grey
hard porous paste; no slip present on surface; ext. @ indeterminate (lllustration 2, 9).

10 — Base fragment of indeterminate form with a triangular palm shaped stamp;
dark-grey paste appearing purified, compact and hard; shows no traces of slip
(Mustration 2, 10).

11 - Flattened base fragment with incision marking curve to the wall; grey-bluish
hard porous paste; ext. @ = 9cm (lllustration 2, 11).

12 - Flattened base fragment; grey hard porous paste; ext. @ indeterminate (lllus-
tration 2, 12).

Illustration 2. Source:The Author

Considering that all of the fragments show the reduction firing technique,
that Form 1 prevails and that two bowls of Form 18 are present, this set seems to
be part of a Provence production (Rigoir, 1968: 185-186). According to Raynaud
(Raynaud 1993), this production would have commenced in the late fourth century
reaching its peak in the fifth century; from the late fifth/early sixth century the
quality of the products deteriorated.
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4. Conclusion

Evidence collected so far in the villa of Frielas point, no doubt, to the persis-
tence of consumption habits for a large period of time - from mid-first century AD
to mid-fifth century AD - accompanying the changes in the various manufacturing
centres and also in administrative and economic policies of the Empire.

The third century proved to be a time of political instability, with the frag-
mentation of imperial unity aggravated by an economic crisis. With Diocletian’s and
then Constantine’s policies, already in the fourth century, some momentum was
witnessed, despite all the political and military uprisings that continued to exist
in the most western part of the Empire. The increase in urban tax burden have
promoted greater investment in the countryside, giving rise to prosperous villae
(Hauschild, 1995: 378) where refined cultural habits and tastes are observed.

The architectural remodelling of the villa that took place in the late third
century/early fifth century must, therefore, be understood within this context. It
is a U-plant construction with a large square peristyle surrounded by a colonnaded
portico (Figure 6), open to the floodplain and with view to the supposed vicus of
Almoinhas. This new construction is also characterised by tiled floors with decora-
tive motifs probably of the fourth century (Figure 7), parietal and painted finishes in
marble. The opulence shown in this phase is apparent and will persist until mid-fifth
century AD both through the intense commercial trade — it should be noted that
Frielas had good traffic connections both by land, with the road linking Olisipoa
Emerita Augusta to the conventual headquarters of Scallabis and Bracara Augusta,
and by river with a privileged location on the riverside - and the decorative program
selected. Although showing some economic restraint, both the mosaics and the
architectural elements seem to be in accordance with the models followed then in
this area of the Empire, albeit with lower quality.

Figure 6. General plant of the villa of Frielas. Source: The Author

Though of reduced dimensions, this set made of ceramic derived from
Palaeochristian sigillata recovered from the archaeological works at Frielas can
be understood as a sign of the economic capacity of the owners of the villa, who
although privileging the north African products, also tried other manufacturing
sources such as the fine earthenware from southern Gaul (Rynaud, 1993).

Figure 7. Mosaic detail of the villa of Frielas. Source: The Author

In early fifth century, the North African ceramic material present in Frielas
are the forms sigillata clara D that clearly have come from the previous century
such as Hayes 59, Hayes 61, Hayes 67 and Hayes 91, the most represented form
being the 67. The Palaeochristian sigillata seems to be contemporaneous to these
last two forms representing, most probably, the latest major phase of operation of
this villa. Actually, the fifth century marks a reduction in imports of African sigillata
(the same happens with amphora materials) possibly due to a decrease in the pro-
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duction of these products (Viegas, 2003, 195). There is evidence that in this period
the villa resorted to Southern Gaulish markets importing, albeit in small quantities,
some ceramic pieces derived from Palaeochristian sigillata.

In terms of the stratigraphic context of this set, the picture is not very
encouraging in that most fragments were recovered from surface or dump and/
or destruction layers. This is the case of a wall fragment of indeterminate form,
collected inside the peristyle (already disabled), in a layer that appears to be a
dump containing abundant material from the Roman era (terra sigillata and several
fragments of amphorae). Another wall fragment, also of indeterminate form, was
recovered from the northwest wing of the peristyle, a widely destroyed area of
which few structural remains survive.

This study is part of an ongoing research project, still very incomplete, and
therefore all these considerations should be regarded as provisional. A compari-
son with the remainder items recovered in this site is still required, which implies
constant updating of current research data.

Finally, a note on the decorative grammar present in this set. Despite the
Palaeochristian name, in fact, this type of ceramic ware seldom features Christian
decorative motifs (Fevrier, 1996: 146). Yet, the representation of a lion (?) and
a palm leaf could refer to those type of motifs (perhaps in connection with the
adoption of Christian religion). The lion is one of the four figures that make up the
Christian tetramorph representing resurrection and being associated with St. Mark
the Evangelist; the palm leaf is likewise a usual motif in Christian iconography and
symbolises the resurrection of Christ, (Chevalier, Gheerbrant, 1994; Cirlot, 2000).
Christianity arrived to Hispania in the late second century/early third century and
progressively consolidated. Over the course of the fourth century Hispania (and
Gaul) were ruled by Christian provincial governors and Olisipo became seat of the
bishops, a situation that remained until the end of the 7th century (Fabido, 1993:
11-29). No evidence has been identified so far that the owners of this villa may
have followed the Christian religion.
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RESUMO

As industrias liticas sdo o vestigio mais duradouro e mais abundante no registo
arqueoldgico, sobretudo em épocas mais recuadas. Cedo se foram desenvolvendo
diversas metodologias de estudo, desde a tipologia a tecnologia. Este texto discute
o conceito de cadeia-operatdria e a sua utilizacdo em estudos tecnolégicos.

Palavras-chave: Industria litica, Cadeia-operatodria, Tecnologia

As indUstrias liticas sdo o vestigio mais duradouro e mais abundante no
registo arqueoldgico, sobretudo em épocas mais recuadas. Embora existam outro
tipo de vestigios, nomeadamente os organicos, que aportam, em complementa-
ridade, mais conhecimento e possibilidades de interpretacdo das dinamicas com-
portamentais das comunidades pré-histéricas, estes nem sempre se conservam.
Assim, tradicionalmente, é com base no estudo das industrias liticas que se tém
construido os principais modelos de interpretacdo comportamental e cultural das
ocupacles pré-historicas, em particular aquelas da Pré-Histdria Antiga.

As industrias liticas sempre receberam muita atencdo por parte dos inves-
tigadores e desde cedo se foram desenvolvendo védrias metodologias de estudo
que se consolidaram no que podemos chamar «escolas metodoldgicas» (Djidjian,
2009):

- Escola tipoldgica baseada na tipologia sobre a utensilagem (F. Bordes, D. de
Soneville-Bordes e J. Perrot; J. Tixier, entre outros);

- Escola analitica baseada na tipologia sobre a morfologia, a tecnologia e a
funcionalidade (G. Laplace, H. de Lumley, E. Carbonnel, entre outros);

- Escola semioldgica baseada na constituicdo de um vocabuladrio sem objec-
tivos tipoldgicos;

- Escola taxondmica baseada na andlise de atributos (Nova Arqueologia)
constituindo tiplogias sobre a morfologia (A. C. Spaulding, H.L. Movius, entre
outros). Nesta escola enquadra-se também outra corrente baseada na analise
de dados com uma tipologia sobre a morfologia e a tecnologia (F. Djindjian,
entre outros);

- Escola francesa da cadeia operatéria com base numa tipologia sobre a tecno-
logia de debitagem (J. Tixier, E. Boéda, J. Pellegrin, J-M Geneste, entre outros).
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A introducdo do conceito de cadeia operatodria resulta do trabalho de A.
Leroi-Gourhan, influenciado por Marcel Mauss (Mauss, 1993; Audouze 1999, 2002;
Leroi-Gourhan, 1973, 1985A, 1985B) que n3o o tendo formalizado certamente abriu
caminho para a sua utilizagdo nos campos da Etnologia e Arqueologia através das
suas publicacGes, do ensino na Sorbonne e no ambito da equipa de «Etnologia Pré
-Histérica» por ele liderada. Para a introducdo deste conceito também contribuiram
os trabalhos de R. Cresswell (1983) e Lemonnier (1976, 1992) entre outros.

O principio basico do método das cadeias operatdrias aplicada ao estudo das
industrias liticas foi definido por Tixier, Inizan e Roche, em 1980, na obra inaugural
«Pré-Histéria da Pedra Talhada»:

«Tecnologia ndo é tipologia. Tém em consideragdo todos os materiais liticos
sem isolar preferencialmente o que escolhemos, de forma arbitrdria, denominar
«utensilios». Coloca cada elemento na sequéncia de ac¢des técnicas, comegcando
(apds a sua concepgdo e contemplagdo prévia) com a matéria-prima e terminando
no abandono, ou seja, na «morte» do conjunto litico. Mesmo quando fragmentada
em milhares de micrdlitos e «debris», uma industria litica forma sempre um todo
coerente unido por um esquema metodico.»

Este conceito foi desde entdo adoptado por pré-historiadores franceses
com vista a andlise tecnoldgica das industrias liticas (e.g., Geneste, 1985; Boéda
1988, 1995; Boéda et al. 1990; Pelegrin, 1990; Pigeot 1990, 1991; Balfet, 1991;
Perlés, 1992; Desrosiers, 1991). Entre estes destacamos Jacques Pélegrin e Eric
Boeda (Boeda; Pélegrin, 1985), ambos habeis talhadores de pedra, abriram novas
perspectivas de investigacdo sobre métodos e técnicas. Jacques Pélegrin com
trabalho desenvolvido sobre periodos que se estendem do Paleolitico Superior ao
Calcolitico, tem abordado os problemas de cognicdo no ambito das operacdes de
talhe. J4 Eric Boeda parte de uma abordagem sistémica sobre problemas de grande
amplitude procurando identificar a variabilidade e os fundamentos estruturais dos
principais métodos de producao litica, baseado numa analise estrutural da génese
dos utensilios de forma a compreender os respectivos esquemas de producdo e
utilizacdo, bem como a sua ldgica técnica (Audouze, 2013; Boéda, 2013).

Esta nova perspectiva de estudo das industrias foi sendo desenvolvida, dis-
cutida e aplicada tanto por outros investigadores europeus, como por investigadores
de outros continentes, embora com diferencas, nomeadamente em relacdo ao con-
ceito de Sequéncia de Redugdo que se desenvolveu na academia norte americana
(e.g. Marks & Volkman, 1983, 1986; Schlanger, 1994, 1996; Dibble, Bar Yosef, 1995;
Jelinek, 1991; Khun, 1992; Mora et al, 1991, Van Peer, 1992; Edmonds, 1991; Gri-
maldi, 1998a,b). Muito se tem discutido a suposta dicotomia entre a abordagem da
«Cadeia Operatdria» e a abordagem da «Sequéncia de redugdo». Apesar de na sua
aplicacdo pelos mais diversos investigadores nao se distinguirem substancialmente
por serem ambas na sua esséncia perspectivas de estudo tecnoldgico, entendemos
gue conceptualmente ha diferengas, no entanto, abstemo-nos dessa discussao
no ambito deste texto, optando por versar sobretudo sobre o conceito de cadeia
operatdria no ambito de estudos tecnolégicos tendo como principal referente o
seu desenvolvimento na academia francesa e europeia (para uma discussdo deste
tema, veja-se a titulo de exemplo Shott, 2003; Tostevin, 2011).
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A abordagem da cadeia operatdria tem por base a organizacdo numa linha
de tempo dos diferentes passos visando a producdo de um artefacto, sua utilizacao
e abandono. Cada artefacto pode ser posicionado no processo de producdo devido
aos estigmas deixados pelas operagdes prévias que este preserva. Mais, esta abor-
dagem permite a compreensdo da organizacdo geografica de um processo técnico,
uma vez que a identificacdo de cada etapa do processo pode ser identificada pela
presenca ou auséncia dos sub-produtos num determinado sitio (Geneste, 1985,
1988, 1991ab). Consequentemente, pode ser observado um tratamento diferen-
ciado das matérias-primas e dos suportes, o que nos pode auxiliar a compreensao
da economia das matérias-primas e suportes no territério explorado (Perlés, 1992).

O quadro conceptual da cadeia operatdria tem por base o reconhecimento
da tecnologia e habilidade pratica do artesdo no emprego de determinada técnica
responsavel pela transformacdo da matéria-prima em utensilios. Todavia, pode ir
além da mera transformacdo de materiais liticos por ac¢des técnicas e Lemonnier
(1992: 26) define o conceito como «séries de operagdes envolvidas na transforma-
cdo, por seres humanos, da matéria, incluindo o nosso proprio corpo». A forca do
conceito também reside no facto de se reportar, por um lado, a materialidade dos
gestos e seus produtos resultantes (operagdes técnicas), e por outro a imaterialidade
do pensamento do artesdo que escolhe e reflecte sobre os processos a prosseguir
(operagdes mentais). O processo pode ser conceptualizado tendo em consideragdo
a existéncia de um projecto cognitivo traduzido num esquema conceptual, por sua
vez materializado por um ou varios esquemas operativos. A recorréncia das ac¢ées
do esquema operativo permitem identificar o esquema conceptual que o guia,
sendo que os objectivos técnicos deste deixam antever o projecto cognitivo (Soressi
, Geneste, 2011). A cadeia operatdria representa esta relacdo enquanto escolha
adaptativa influenciada por factores naturais (por exemplo natureza da matéria
prima) e humanos (por exemplo, necessidades funcionais ou tradi¢des técnicas).
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Figura 1. Relagdo entre projecto cognitivo, esquema conceptual e esquema operativo.
Fonte: Adaptado de Inizan et al., 1995 e Pigeot, 1991



Uma das vantagens da utilizacdo do conceito de cadeia operatéria no
estudo de industrias liticas é a possibilidade de efectuar uma definicao temporal e
geografica de cada artefacto, visto que estes sdo localizados no tempo e no espaco
da actividade de talhe, utilizacdo e abandono.

Considerando cada artefacto no seu contexto processual é possivel, devido
a varios atributos que sdo significativos para a compreensao do processo de produ-
¢do e, recorrendo também a experimentacdo e remontagens, entender o «puzzle»
volumétrico em que consiste um processo de reducao de um bloco de matéria-prima.
Neste processo de estudo as remontagens assumem-se como forma mais directa
de observacdo de uma sequéncia de producdo de artefactos. Permitindo, devido a
sua dinamica, reportar cada fragmento a sua posicdo exacta na exploracdo de um
volume de matéria-prima. Sem duvida, na possibilidade de identificar remontagens
liticas podemos almejar a interpretacGes contextuais, teconoldgicas, de distribuicdo
espacial e até de interpretacdo paleoetnografica. No entanto, ndo podemos esquecer
que a remontagem pontual de alguns volumes pode nao representar a totalidade
das opgGes tecnoldgicas e cadeias operatdrias adoptadas em determinado contexto.

Em todo o caso, a leitura dos artefactos €, no ambito deste conceito, dina-
mica, e pode ser feita em duas escalas:

- A escala do objecto em si: por exemplo, a cronologia dos levantamentos
num nucleo permite-nos determinar se ha hierarquia entre duas superficies de
debitagem (por exemplo, se existe uma superficie que foi utilizada apds a outra, a
primeira superficie é plataforma de percussdo, a segunda é a superficie de trabalho
da qual foram extraidos os levantamentos);

- A escala da relacdo cronoldgica entre objectos da mesma industria. Esta
analise permite a compreensao da fase de abandono dos artefactos (por exemplo,
abandono na fase inicial, avancada ou de exaustdo de um nucleo).

O conceito de cadeia operatéria serve, portanto, de utensilio de organizacao
cronoldégica do processo de transformacdo de uma matéria-prima retirada do seu
ambiente natural e introduzida num circuito tecnoldgico de actividades de producao
e utilizacdo. A matéria-prima é assim objecto de transformacdo de ordem social
desde o momento que é retirada do seu meio natural, transformada e utilizada até
ao seu abandono (Geneste, 1989: 77).

.
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Figura 2. Visdo esquematica da cadeia operatdria e natureza da informacgdo fornecida por cada fase.
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O conceito tem sido utilizado para descrever padrdes de produgdo e outros
comportamentos, mas especialmente tem sido apresentado recentemente numa
associagdo entre comportamentos cognitivos e operagdes tecnoldgicas. Por exem-
plo, Boéda refere que a «Cadeia operatdria é a totalidade de fases técnicas desde
a aquisicdo da matéria-prima até ao seu abandono incluindo vdrios processos de
transformacdo e utilizacéo (...) cada fase reflecte conhecimentos técnicos especificos
(...)». De forma similar Karlin e Julien (1994: 153) referem que «a reconstrugdo de
uma certa cadeia operatdria permite ordenar a informagdo numa forma coerente
e, por vdrias andlises, redescobrir o processo envolvido nas técnicas de produgdo
e, para além disso, os padrdes conceptuais que dai resultam».

Outros investigadores consideram que a abordagem da cadeia operatéria
é mais do que isso e, tal como foi originalmente introduzida por Leroi-Gourhan,
foca a reconstrucdo do processo de producgdo ndo sé com base na alteracao dos
materiais, mas também foca os gestos — movimentos da mao e do corpo — utilizados
na alteracdo dos materiais (Miller, 2007: 30).

Independentemente das suas raizes ha varios factores que contribuiram
para a ampla difusdo da abordagem da cadeia operatdria. Porque fornece uma
alternativa a tipologia descritiva e permite estabelecer relagdes entre artefactos
de aparéncia diversa. Também porque o conceito foi sujeito a extensas discussdes
praticas e tedricas que Ihe deram consisténcia e aumentaram a sua aplicabilidade.
Finalmente, uma das suas caracteristicas mais distintivas é a énfase nos aspectos
cognitivos: permitiu reconhecer que as actividades padronizadas podem ser
reconstruidas para relacionar os materiais pré-histéricos a sequéncias tecnoldgicas
gue tiveram por base estruturas cognitivas (Miller, 2007). Este facto concretizou
as discussdes sobre os pensamentos e processos passados e fez com que a cadeia
operatdria fosse popular entre os investigadores interessados nos aspectos cognitivos
da tecnologia (Bleed, 2001). Os arquedlogos interessados no comportamento inte-
lectual passado utilizam os modelos sequenciais pois estes permitem o isolamento
de padrdes especificos de performance. Estes por sua vez sdo interpretados como
entidades cognitivas. Por estas razdes ndo é surpreendente que a metodologia da
cadeia operatéria tenha um especial interesse nas bases cognitivas das actividades
tecnoldgicas passadas (Sellet, 1993).

Em todo o caso, a utilizacao do conceito tem encorajado observacdes deta-
Ihadas dos artefactos e industrias que, em muitos casos tém complementado andlises
tipoldgicas. Mais, o conceito tem apresentado formas de descrever os processos
técnicos e dessa forma tem suportado claras analises dos materiais arqueoldgicos
(Lemonier, 1992). Por ultimo, a abordagem das cadeias operatodrias tem encorajado
os arquedlogos a explorar a variabilidade tecnoldgica, ndo sé no que diz respeito a
conjuntos pré-histéricos, mas também em diversos contextos etnograficos, inclu-
sive modernos. Este facto encorajou em geral o estudo sistematico da tecnologia
(Lemonier, 1992).

No entanto, dependendo da forma como este conceito é utilizado, este
pode apresentar limites interpretativos. Por exemplo, as cadeias operatérias ndo
se referem aos processos naturais pds-deposicionais que alteram os artefactos até
a forma como estes se apresentam no actual registo arqueoldgico. Esta restricdo
distingue esta abordagem dos conceitos de cadeias comportamentais propostos
por Schiffer (1995) que tem por base conceitos e objectivos tedricos distintos.
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Por outro lado, verificamos muitas vezes que os estudos de industrias liticas
que recorrem ao conceito e método das cadeias operatdrias se limitam a sua iden-
tificacdo e descricdo no ambito de estruturas volumétricas a priori definidas (por
exemplo, Levallois ou Discdide). Por forma a superar esta utilizagdo redutora uma
diferente linha interpretativa do conceito de cadeia operatéria tem sido proposta
por Stefano Grimaldi (Grimaldi, 1998a, Grimaldi, Santaniello 2014). Para este inves-
tigador uma industria deve ser analisada como um conjunto de escolhas técnicas
e de objectivos econdmicos que satisfazem as necessidades de um grupo humano
pré-histdrico e, nesta perspectiva, uma cadeia operatdria deve ser considerada como
uma ferramenta e resposta adaptativa de um grupo humano a constrangimentos
locais.

Neste sentido, a cadeia operatdria inscreve a tecnologia numa sequéncia
logistica de articulacdo entre necessidades e recursos, que é a base da gestao terri-
torial pelas comunidades humanas. Em consequéncia, todas as cadeias operatdrias
serdo s6 uma hipodtese de trabalho enquanto as suas caracteristicas técnicas nao
forem justificadas em termos comportamentais e isso sé serd possivel gracas a iden-
tificacdo dos respectivos objectivos técnicos. Os estudos das cadeias operatdrias,
seja no ambito da «escola» francesa, seja no ambito da «escola» norte americana
da sequéncia de redugdo, tém como objectivo primordial a sua reconstrugcdo mas,
frequentemente, falham na explicagcdo da adopg¢do de uma determinada cadeia
operatdria ou sequéncia de reducdo. Assim estas reconstrucdes, mesmo sendo
hipdteses de trabalho coerentes, ndo passam disso mesmo se as suas caracteristicas
técnicas ndo forem justificadas em termos de necessidades comportamentais ou
opcoes culturais. Desta forma, um «(...) estudo tecnoldgico deve considerar uma
industria litica como um trago residual do comportamento humano arcaico, mas
esta deverd ser analisada como uma combinagdo de escolhas técnicas e objectivos
econdmicos com vista a satisfa¢do das necessidades de um grupo humano num
determinado sitio (...)» (Grimaldi, 1998a p. 748).

Mais, um estudo com esta abordagem nado deve perder de vista o factor
contextual, ou seja, que num determinado ambiente, forcosamente constrange-
dor, o homem pré-histdrico, com a sua liberdade de escolha condicionada pelos
constrangimentos da tradicdo, soube, dentro dos limites de talhe impostos pela
matéria-prima e das suas limitagGes corporais, encontrar solucGes que lhe viabili-
zaram a execucdo de tarefas necessarias a sua sobrevivéncia (Pigeot, 1991).

Em suma, o estudo tecnoldgico ndo deve incorrer no risco de se aprisionar
numa linguagem que se assemelha a tipologia quando se limita a identificacdo de
cadeias operatdrias e métodos, descurando possiveis especificidades tecno-fun-
cionais de uma industria de um determinado sitio. Detalhes que podem reflectir
adaptacdes comportamentais especificas e que nos ddo uma melhor noc¢do da
variabilidade comportamental em termos de adaptacdo ao meio ecoldgico.

E nesta perspectiva que consideramos proficuo o estudo das cadeias ope-
ratérias da uma industria litica. Para tal é necessario recorrer a analise tecnolégica
de atributos, experimentacdo, analise funcional e, quando possivel, remontagens
que enquanto utensilios de investigacao pretendem fazer reviver o como e o porque
dos gestos técnicos e seus objectivos (Boéda, 1994: 16).
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Fases Produtos Metodologiasde estudo

Figura 3. Relagdo entre fases da cadeia operatdria, produtos e metodologias de estudo. Fonte: Adaptado de Terradas, 2001

Para alcancar este objectivo existem, entre outros, uma série de procedimen-
tos metodoldgicos complementares: identificagdo da origem das matérias-primas
visando a identificacdo de eventuais estratégias de aquisicdo; identificacdo dife-
renciada das matérias-primas com o objectivo de verificar eventuais estratégias
de economia das mesmas; a leitura tecnoldgica que, identificado o lugar e o papel
de cada objecto no processo de producgado, visa o reconhecimento das cadeias
operatodrias e dos métodos de talhe empregues; o talhe experimental que permite
uma melhor compreensdo dos constrangimentos da matéria-prima, observar os
estigmas de talhe e assim auxiliar na leitura tecnoldgica; procura e identificacao
de remontagens que permitem uma melhor compreensdo das cadeias operatérias
e dos esquemas conceptuais empregues, bem como a analise da reparticdo dos
materiais no sitio arqueoldgico; e a analise funcional dos suportes que possibilita
a identificacdo dos materiais trabalhados e da gestualidade empregue.

A andlise tecnoldgica é aquela que permite colocar em evidéncia a elabo-
ragdo tedrica que cria a coeréncia de um sistema técnico.

A sua determinac¢do ndo pode ser feita com a tipologia na medida em que
esta toma em consideracdo o objecto num determinado momento da sequéncia
operatoria tirando a relagdo com os elementos precedentes e os sucessivos (Boéda,
1993). Na verdade, um mesmo resultado pode ser obtido desde utensilios diferentes,
e um mesmo utensilio pode ser obtido desde suportes distintos, feitos partindo de
métodos diferentes e desde concepc¢bes de talhe distintas. Assim, é impossivel a
partir de um so objecto descobrir o conjunto de conhecimentos necessarios a sua
produgdo. Para os identificar sdo necessdrios métodos de andlise que permitam
reconhecer os mecanismos tecno-cognitivos implicados na utilizacdo dos sistemas
técnicos de producdo, isto é, que permitam determinar a génese de um objecto.

o,
206 | @ur‘ope



Uma vez que a analise tecnoldgica encontra a origem das operacoes, sO esta é capaz
de identificar a origem que resulta na génese do objecto técnico (Boéda, 2000: 8). A
andlise tecnoldgica permite procurar as causas para as compreender e para obter,
produzir e reproduzir os efeitos desejados na necessidade de realizacdo de um
objectivo. Ao mesmo tempo, permite identificar as relacdes que os objectos tém
com outros conhecimentos contemporaneos, criando uma rede de rela¢des causais
gue podemos chamar de sistemas técnicos (Geneste, 1991a; Pigeot, 1991). Assim
sendo, a tecnologia permite-nos formalizar instrumentos conceptuais capazes de
compreender as cadeias operatdrias na sua mais vasta extensdo e, em particular,
abordar as nogdes de evolucdo e de modificagdo das técnicas pela passagem de
um sistema técnico a outro (Boéda, 2000: 13).
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ABSTRACT

Lithic assemblages are the most durable and most abundant remains in the archae-
ological record, especially in more remote times. Early in time, several methods of
study from typology to technology have been developed. This paper discusses the
concept of chaine opératoire and its use in technological studies.
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Lithic assemblages are the most durable and most abundant remains in the
archaeological record, especially in more remote times. Although there are other
types of remains (namely organic) which provide further information and opens
up new possibilities of interpretation on the behavioural dynamics of prehistoric
communities, they do not always survive over time. Thus, it was mainly based on
the study of lithic assemblages that the major models of behavioural and cultural
interpretation of pre-historic settlements have been built, particularly those of
Ancient Prehistory.

Lithic assemblages have always received much attention from researchers
and different methods of study have been developed since early times which con-
solidated into the so-called “methodological schools” (Djidjian, 2009):

Typological school based on formal tools (F. Bordes, D. Soneville-Bordes and
Perrot J., J. Tixier, among others);

Analytical school based on morphology, technology and function (G. Laplace,
H. de Lumley, E. Carbonnel, among others);

Semiologic school based on the establishment of a vocabulary without
typological aims;

Taxonomic school based on the analysis of attributes (New Archaeology)
establishing morphological typologies (AC Spaulding, HL Movius, among others).
Within this school also falls another trend which is based on data analysis with a
morphological and technological typology (F. Djindjian, among others).

French School of the chaine opératoire approach founded on a typology
based on the debitage technology (J. Tixier, E. Boéda, J. Pellegrin, JM Geneste,
among others).
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The term chaine opératoire was first used by A. Leroi-Gourhan and was
influenced by Marcel Mauss (Mauss, 1993; Audouze 1999, 2002; Leroi-Gourhan
1973, 1985a, 1985b). Although he did not formalise it, he opened the path for
its future use in ethnology and archaeology through his publications, teaching at
the University of Sorbonne (Paris) and through his leadership of the “Ethnologie
préhistorique” research team. R. Cresswell’s (1983) and Lemonnier’s (1976, 1992)
works, among others, also contributed to the introduction of this concept.

The basic principle for the chaine opératoire method as applied to the
study of lithic assemblages was defined by Tixier, Inizan, and Roche, in 1980, in the
inaugural work “Prehistory of Knapped Stone”:

“Technology is not typology. It takes into account the entire lithic material without
preferentially isolating what we choose arbitrarily to call “tools.” It places each item in the
sequence of technical actions beginning (after its conception and prior contempla-
tion) with the raw material and ending with the discard, i.e. the “death” of the lithic
assemblage. Even when fragmented into thousands of microliths and “debris,” a
lithic assemblage always forms a coherent whole bound together by a methodical
scheme.”

(Loosely translated)

This concept has since been adopted by French prehistorians with a view
to the technological analysis of lithic assemblages (e.g., Geneste, 1985; Boéda
1988, 1995; Boéda et al. 1990; Pelegrin, 1990; Pigeot 1990, 1991; Balfet, 1991;
Perles, 1992; Desrosiers, 1991). Among these Jacques Pelegrin and Eric Boeda
(Boeda, Pelegrin, 1985), both skilled flintknappers, deserve special mention as
they opened new research perspectives on methods and techniques. With work
developed over periods ranging from the Upper Palaeolithic to the Chalcolithic,
Jacques Pélegrin has focused on the cognitive approach to stone knapping. Eric
Boeda, in turn, adopts a systemic approach on far-reaching issues trying to identify
the variability and structural foundations of the main lithic production methods
based on a structural analysis of the genesis of tools so as to understand related
schemes of production and usage as well as the technical rationale behind it
(Audouze, 2013; Boéda, 2013).

This new perspective on the study of lithic assemblages has been developed,
discussed and applied both by other European researchers and by researchers
from other continents, although with differences, particularly in what concerns
the concept of reduction sequence introduced by North-American scholars (e.g.
Marks & Volkman, 1983, 1986; Schlanger, 1994, 1996; Dibble, Bar Yosef, 1995;
Jelinek, 1991; Khun, 1992; Mora et al., 1991, Van Peer, 1992; Edmonds, 1991;
Grimaldi, 1998a,b). The alleged dichotomy between the chaine opératoire
and the reduction sequence approaches has been the subject of much debate.
Although, in practical terms, they do not differ significantly because basically they
are technological approaches, we consider that there are conceptual differences.
However, we refrain from this discussion within this paper and choose to focus
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mainly on the concept of chaine opératoire within technological studies taking as
areference its development by the French and European scholars (for a discussion
on this topic see for example Shott, 2003 and Tostevin, 2011.

The chaine opératoire approach is based on the construction of a time-
line of the different steps towards the production, use and discard of an artifact.
Each artifact can be positioned within the production process due to the knap-
ping stigmata left by previous operations which are still preserved. In addition,
this approach enables the understanding of the geographical arrangement of a
technical process, since each phase of the process can be identified by the pres-
ence or absence of sub-products in a given area (Geneste, 1985, 1988, 1991a,b).
Consequently, a different treatment of the raw materials can be observed, which
may help us to understand the economics of raw materials within the area under
study (Perlés, 1992).

The conceptual framework of the chaine opératoire bases on the recog-
nition of the technological and hands-on skills of the craftsman in using a specific
technique to transform the raw-material into tools. However, it can go beyond the
mere transformation of lithic materials through technical activities and Lemon-
nier (1992: 26) defines the concept as a “(...) series of operations involved in the
transformation of matter by humans, including their own body(...)". The strength
of the concept also lies, on the one hand, in its correlation with the materiality
of gestures and resulting products (technical operations) and, on the other, in
the immateriality of the craftsman’s or woman thinking when they select and
reflect on the processes to be used (mental operations). The process may be
conceptualised considering the existence of a cognitive project which translates
into a conceptual scheme which, in turn, is materialised by one or several oper-
ational schemes. The recurrence of actions in the operational scheme allows the
identification of the underlying conceptual scheme; with its technical objectives
suggesting the cognitive process (Soressi, Geneste 2011). The chaine opératoire
represents this relationship as an adaptive choice influenced by natural factors
(e.g. the nature of the raw-material) and human factors (e.g. functional needs or
technical traditions).
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Figure 1. Relationship between cognitive process, conceptual scheme and operational scheme.
Source: Adapted from Inizan et al., 1995 and Pigeot, 1991

One of the advantages of using the concept of chaine opératoire in the
study of lithic assemblages is to be able to reconstruct the time/order arrangement
as artifacts can be situated in a timeline of production, use and discard. Locating
each artifact in its procedural context it is possible (due to several attributes that
are significant for understanding the production process and also resorting to
experimentation and reconstruction) to understand the volumetric “puzzle” that
is the process of reducing a block of raw-material. In this study process, reffiting
appears as a more direct form of observation of an artifact production sequence
allowing, due to its dynamic, each fragment to be placed into its exact position
in the exploitation of a raw-material block. Undoubtedly, if we can identify lithic
reffitings it will be possible to aim at contextual, technological, spatial and even
palaeo-ethnographic interpretations. However, we must not forget that anecdotal
reffiting of some volumes of stone may not represent the whole range of techno-
logical options and chaines opératoires adopted in a given context.

Anyway, the interpretation of artifacts is, within the scope of this concept,
dynamic and can be undertaken at two scales:

The scale of the artifact itself: e.g. the chronology of the removals on a core
allows us, for example, to determine if there was a temporal hierarchy between
two debitage surfaces (e.g. if one surface was used after the other, this first surface
will be the percussion platform and the second will be the working surface from
which removals were taken);

The scale of the chronological relationship between objects within the
assemblage: this analysis allows us to identify at what stage the artifacts were
abandoned, whether at an initial, advanced, or exhausted stage of core reduction.
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The chaine opératoire concept enables the chronological organisation of

the transformation process of a raw-material removed from its natural environment
and introduced in a technological circuit of production and use activities. Therefore,
the raw-material undergoes social changes since the moment it is removed from its
natural environment, transformed and used until it is abandoned (Geneste, 1989: 77).

Technical Subsistence Activity areas,
Acquisition traditions, activities and post-
strategies, environmental site fonctuinality depositional
exchange or trade constraints, Raw factors

material nature

Figure 2. Schematic overview of the chaine opératoire and the nature of the information provided by each stage

The concept has been used to describe production patterns and other
behaviours but specially it has recently been associated with cognitive behaviours
and technological operations. Boéda, for instance, claims that “Chaine opératoire
is the whole set of technical stages from the acquisition of the raw-material to its
discard including several transformation and use processes {(...), with each stage
reflecting a specific technical expertise (...)". Similarly, Karlin and Julien (1994: 153)
note that “(...) the reconstruction of a given chaine opératoire enables to arrange
information in a coherent manner and, through several analyses, re-discover the
process involved in the production techniques and resulting conceptual patterns
(..)"

Other researchers consider that the chaine opératoire approach is much
more than that and, as originally introduced by Leroi-Gourhan, focuses on the
reconstruction of the production process based, not only on the transformation
of materials, but also on gestures - hand and body movements - used in that trans-
formation (Miller, 2007: 30).

Regardless of its origins, several factors have contributed to the wide dis-
semination of the chaine opératoire approach because it provides an alternative to
descriptive typology and allows the establishment of connections between artifacts
with different physical appearances and also because the concept has been subject
to wide practical and theoretical debate which conferred to it greater consistency and
widespread application. Finally, one of its most distinguishing characteristics is the
emphasis on cognitive aspects: it made it possible to acknowledge that standardised
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activities may be reconstructed in order to relate prehistoric materials to technological
sequences based on cognitive structures (Miller, 2007). This materialised the debate
on past thoughts and processes and helped to disseminate the chaine opératoire
among researchers concerned with the cognitive aspects of technology (Bleed, 2001).
Archaeologists studying past intellectual behaviour resort to sequential models because
they enable specific performance patterns to be isolated. These in turn are interpreted
as cognitive entities. For all these reasons, it’s no wonder that the chaine opératoire
methodology has a special interest in the cognitive foundations of past technological
activities (Sellet, 1993).

Anyway, the use of the concept has encouraged careful scrutiny of artifacts
and assemblages which have, in many cases, complemented typological analyses. But
the concept has provided ways of describing technical processes and therefore well
supported analyses of archaeological materials (Lemonier, 1992).

Finally, the chaine opératoire approach has encouraged archaeologists to explore
technological variability, not only with respect to prehistoric sets, but also in several
ethnographic contexts, including modern ones. This has, on the whole, encouraged the
systematic study of technology (Lemonier, 1992).

However, depending on how it is used, the concept may have interpretative
limitations. For instance, chaines opératoires does not refer to natural post-depositional
processes that change the artifacts until they reach their present form. This limitation
distinguishes this approach from the behavioural chain concepts proposed by Schiffer
(1995), founded on different theoretical concepts and goals.

On the other hand, we often find that the study of lithic assemblages resorting
to the chaine opératoire concept is limited to its identification and description within
previously defined volumetric structures (e.g. Levallois or discoid). In order to overcome
this reductionist use, a different line of interpretation of the chaine opératoire concept
has been suggested by Stefano Grimaldi (Grimaldi, 1998a; Grimaldi, Santaniello, 2014).
To this researcher an assemblage should be analysed as a whole set of technical options
and economic goals that meet the needs of a group of prehistoric humans and, in this
perspective, a chaine opératoire should be viewed as a tool and an adaptive response
of a group of humans to local constraints. In this sense, the chaine opératoire locates
technology within a logistic sequence that articulates needs and resources and is the
base of territorial management among human communities. Consequently, all chaines
opératoires will be a mere working hypothesis unless their technical characteristics are
justified in behavioural terms and that will only be possible through the identification
of its technical objectives.

Research studies on the chaines opératoires, both by French or North-Amer-
ican scholars (with the reduction sequence) aim primarily at reconstructing them but
often fail at explaining why a given chaine opératoire or reduction sequence has been
adopted. Even though coherent working hypotheses, these reconstructions will be
nothing other than that unless their technical characteristics are justified in terms of
behavioural needs or cultural options. Therefore, a “technological study should consider
a lithic assemblage as a residual trace of ancestral human behaviour but it should be
analysed as a combination of technical choices and economic objectives with a view to
meeting the needs of a group of humans living in a given area” (Grimaldi, 1998a: 748).
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Besides, a study with such an approach should not lose sight of the contex-
tual factor, i.e. the prehistoric man living in a harsh environment, with his freedom
of choice curtailed by tradition constraints and within the limitations imposed by
raw-materials and those of its own body, managed to find solutions to perform
tasks vital to his survival (Pigeot, 1991). In short, the technological study should
not run the risk to become trapped into a language that resembles typology, when
actually it confines itself to describing chaines opératoires and methods and neglects
possible techno-functional specificities of a given assemblage. These details may
reflect specific behavioural adjustments which will shed light on the behavioural
variability in terms of adjustment to the ecological environment.

Itis in this perspective that we find it useful to study the chaines opératoires
of a lithic assemblage. To this end, it is necessary to resort to the technological
analysis of attributes, experimentation, functional analysis and, whenever possible,
reffitings intended to revive the reasons and purposes of technical gestures (Boéda,
1994: 16).

Phases Products Study methodologies

Figure 3. Relationship between the chaine opératoire stages, the products and the study methodologies.
Source: Adapted from Terradas, 2001

To achieve this goal there are, among others, a series of complementary
methodological procedures: identification of the origin of raw-materials to track
possible acquisition strategies; differentiated identification of raw-materials to
identify possible related economic strategies; technological reading to identify the
place and role of each item within the production process thus helping to recognise
the chaines opératoires and knapping methods used; replicative experiments that
allow a better understanding of raw-material constraints and the observation of
knapping stigmata thus facilitating technological reading; search and identification

D
218 | @ur‘ope



of reconstructions that allow a better understanding of the chaines opératoires and
conceptual schemes employed as well as the analysis of the arrangement of mate-
rials in the archaeological site; and functional analysis of artifacts which facilitates
the identification of the materials worked and gestures used.

The technological analysis is the one which allows to highlight the theoretical
foundations underlying a technical system.

Its determination cannot be undertaken through typology, since it considers
the artifact at a certain point of the chaine opératoire disregarding its connection
with preceding and following items (Boéda, 1993). In fact, the same result may be
obtained from different tools and the same tool may be obtained from different
raw-materials as well as different methods and knapping techniques. Therefore,
based on a sole artifact it is impossible to discover the whole set of knowledge and
skills involved in its production. For this purpose, methods of analysis are required
that enable to recognise the techno-cognitive mechanisms involved in the use of
technical production systems, i.e. the ones that allow the determination of the
genesis of an object. Since technological analysis enables to trace back the origin
of operations, only in this way will the genesis of the technical object be identified
(Boéda, 2000: 8). The technological analysis enables to search for the causes and to
understand them in order to achieve, produce and reproduce the desired results. In
addition, it allows to identify the relations between the artifacts and contemporary
expertise establishing a network of causal relations that may be called technical
systems (Geneste, 1991a; Pigeot, 1991). Therefore, technology enables to formalise
conceptual tools capable of understanding the chaines opératoires in their broadest
sense and specially of addressing the concepts of evolutionary changes in techniques
derived from switching from one technical system to another (Boéda, 2000: 13).

English language version: Fatima Paiva (fatimapaiva@ipt.pt)
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ABSTRACT

After an introduction about history, potentialities and methods of the use-wear
analysis on prehistoric lithic industries, with a short description of the most com-
mon use-wear traces, the case of the arrowheads from Gruta do Morgado Superior
is an example of the use-wear analysis methodology applied to an archaeological
context. The use wear analysis of the arrowheads from the Morgado Cave allowed
identifying the strong symbolic value of those elements of the grave goods for
that human group and, at the same time, to hypothesize the existence of different
hunting strategies.

Key-words: Use-wear analysis, arrowheads, grave goods, burial cave

1. Historical Background

“The use-wear analysis is the identification of the traces left on the edges of
lithic tools by the processed materials, with the aim of reconstructing the activities
done with them, the chaine opératoire and the economical scheme of which they
were part” (IbaneZ, Gonzdles, 1996).

The will to give a particular function to the lithic tools is not a peculiarity
of the modern archaeology: the names used for the typological classification of
lithic tools (i.e. scraper, burin, etc.) make explicit the type of action that was attri-
buted to each kind of instrument. Among the first authors who tried to identify the
actual functions of the lithic tools we should remember Evans (Evans, 1872) and
Spurrel (Spurrel, 1892); the latter in particular took advantage of an experimental
collection. Similarly, Curwen (Curwen, 1930) used an experimental collection to
study the polish identified on the edges of Neolithic sickle elements. The modern
use-wear analysis born in the Soviet Union thanks to the Russian researcher S.A.
Semenov who, in the volume gonctopuueckas texHonorus (Pervobytnaya Tekhnika
— Prehistoric technology) published in 1954 laid the foundations of the discipline.
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Semenov approaches to the study of prehistoric artefacts with a scientific approach,
using a precise methodology that, through the application of a strict experimental
protocol, allows classifying and coding the use-wear traces identifying the hardness
of the processed material and the direction of the gesture. The functional study
of the prehistoric artefacts created by Semenov is possible through the microsco-
pic observation of the edges of the stone tools and the comparison of the traces
identified with those reproduced experimentally. In 1964, the work of Semenov
was translated and published in English allowing its spread in the Western world.
European and American archaeologists shown a keen interest in the new discipline,
and once acquired the methodology, they gave way to a lively debate, developing
other methods of research related to the use of different technical equipment.
In 1980, L. Keeley elaborated a new technique using metallographic microscopes
with incident light: this approach, named High-Power approach, allows the iden-
tification of micro-traces on the edges of the tools (micro-polish). Keeley (Keeley,
1980) showed that these micro-traces have different morphologies depending on
the processed material, allowing a univocal identification.

The subsequent methodological developments of the discipline took place
in France where F. Bordes, at the end of the Seventies, assigned the first PhD thesis
about use-wear analysis. In the following years, the discipline was characterized by
bitter controversy between supporters of observation through microscopes at low
magnification (Low Power Approach: Odell, 1981; Tringham et al., 1974) and those
adopting the methodology at high magnification (High Power Approach) proposed
by Keeley. Today the contrast between these two different approaches seems finally
overcome and many works (Moss, 1983; Vaughan, 1985; Plisson, 1985; Beyries, 1987,
Christensen, 1996; Lemorini, 2000; Ziggiotti, 2005) show that it is more effective
and productive the use of both the methodologies integrated. At the same time
other methods using different instrumentation have been developed: the “Ultra
High Power Approach” (Kamminga, 1979) using scanning electron microscopes and
atomic force microscopes (Kimball et al., 1995), the profilometry (Beyries and al.,
1988), the analysis of residues (Fullagar, 1994) and the analysis using beam of ions
and electrons (Christensen, 1996).

1.1. Potentialities and limits of the use-wear analysis

The functional analysis of stone tools has great potentialities in the field of
prehistoric research since the lithic artefacts are usually the best preserved within
the sites. Itis also a discipline suitable and applicable to different chronological and
cultural contexts. But there are limits to its application, due to the sort of the context
studied or to the state of preservation of the artefacts in the archaeological record.
Very often, in fact, the archaeological context consists of deposits which reflect only
a fraction of the activities carried on by the human groups: we must always keep in
mind that the activities of the hunter-gatherers were widely varied in time and space
(Binford, 1978; Plisson et al., 2008). Then, although the functional analysis allows
identifying the spatio-temporal breakages occurred within a single context, in order
to understand the actual economic organization of human groups (and not of the

°
222 | (!:FIntr‘ope



single context) is necessary to widen our research including a wider archaeological
record (Zigiotti, 2011; Ibafiez & Gonzalez, 1996). Another inherent limitation of the
functional analysis is related to the exceptional strength of the stone tools since
there is the risk of overestimating their importance within the technical systems of
the human groups in spite of instruments made of less resistant material. Numerous
ethnographic studies attest the use of a variety of instruments made on perishable
materials such as wood or hard materials of animal origin: this instrumentation, in
some cases, is numerically predominant and technically preferred in comparison
to that made using lithic raw materials (Binford, 1978). Concerning the problems
related to the conservation of the artefacts, different types of post depositional
alterations that could invalidate the analysis, can be identified: trampling, water
transportation, abrasion and strong thermal stresses may limit the effectiveness
of the analysis depending on their intensity. The patinas, such as soil-shenn and
white-patina, result of physical or chemical phenomena, tend to be more dama-
ging for the use-wear analysis. Very often the presence of such post-depositional
alterations makes the functional analysis completely ineffective (Plisson, Mauger,
1998; Ziggiotti, 2011).

2. Introduction To The Study Of Use-Wear Traces

A microscopical analysis of a lithic artefact shows to an expert eye a mul-
titude of “signs”, more or less clear, visible on the edges of the examined tool. The
surface of the lithic tool is like a record of all the vicissitude of the artefact: the
“signs” are the language that allows us to reconstruct the history of the lithic tool.
The use-wear analysis concerns the decoding of this language, in order to recons-
truct the “life” of every examined lithic artefact and then understand which kind
of needs and motivations led to its production, use and abandonment. Thanks to
functional analysis, we can reconstruct part of the life of the people who made
the stone tools we are analysing. The traces left by our ancestors are not the only
ones recorded on the surface of the lithic artefacts: there are also traces of events
concerning both the period after the abandonment of the lithic tool, and the period
preceding the manufacturing of the tool.

2.1. Classification of the use-wear traces

As said before, the “signs” visible on the surface of the lithic artefacts, if cor-
rectly interpreted, can clarify their use. These “signs”, that the functional analysis
defines “traces”, are various since they are the result of different phenomena. First
of all we want to classify the different kind of traces according to their origin, and
then analyse each group of traces in order to clarify specific features.

We must distinguish two main groups:

- anthropic traces;
- natural traces.
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The first group includes all those traces produced by human actions and for
this reason they are analysed. The second group includes all the traces originating
from events not directly related to man. Although they also provide important
information, especially about taphonomy, they are not part of the use-wear analysis.

Both groups, looking at the origin of the traces, can be subdivided into two
further subgroups:

- mechanical traces;
- chemical traces.

Among the traces of chemical origin, polish should be included, even if their
origin is due to both mechanical and chemical action (Ziggiotti, 2005).

2.2. Natural use-wear traces or alterations

As explained before, this kind of traces is not part of the use-wear analysis:
they are indeed one of the factors limiting the potentialities of the method. They
are usually due to post-depositional phenomena that have affected an artefact after
its abandonment. The results of these phenomena are sometimes so invasive as
not to allow the identification of the anthropic traces. This is true mainly for the
chemical alterations, while some mechanical alterations produce traces similar to
those made by man. It is very important for the researcher to know how to identify
and interpret these alterations.

2.2.1. Chemical traces

There are two kind of chemical traces:

- White patina

It is a patina which appears as an opaque veil, usually visible to the naked
eye, which changes the original colour and texture of the raw material (Lemorini,
2007). “Under the microscope is visible a dissolution process causing the formation
of a porous surface which led to the loss of homogeneity and to the dispersion of the
reflected light, causing a whitish and porous appearance of the artefact (Ziggiotti,
2005).” It was observed at different stages and it seems that it begins to operate
along the edges and ridges until arriving to cover the entire surface of the lithic tool
(in the later stages). This kind of alteration is extremely invasive, and its presence
usually tends to make all the anthropic traces unreadable (Keeley, 1980).

b. Bright spots
The Bright Spots are very reflecting polish stains not referable to human
action but due to post-depositional alteration (Ziggiotti, 2005). Their formation

is due to friction between the artefacts and the ground or to bio-turbations, but
they also can be due to trauma suffered during the study and the recovery of the
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lithic tools (Moss, 1983). It is a kind of alteration very difficult to interpret since the
same traces may be attributable to ancient anthropic phenomena. For example,
Rots proved that a phenomenon completely similar could be associated with the
hafting of the lithic artefacts (Rots, 2002).

2.2.2. Mechanical traces
There are two kind of mechanical traces:

a Soil Sheen

It is a post-depositional alteration due to natural events such as solifluction,
wind action, water percolation, and river erosion. These phenomena affect the entire
surface of the artefacts abrading it. The surfaces affected by this kind of alteration
appear to the naked eye covered with paint. Under the microscope, however, they
appear covered by a veil of light spread all over the surface (Ziggiotti, 2005). As for
the White patina, this alteration is very invalidating and usually doesn’t enable the
functional study of the lithic artefacts.

B Edge removals

These are alterations which occur due to impacts with hard surfaces (other
artefacts, stones, etc..), because of trampling or due to the pressure of the sedi-
ments. These phenomena may occur both during the “life” of the artefacts or after
its abandonment and deposition. It is not always easy to distinguish the natural
edge removals from the ones caused by the use of the artefact by man, but we can
identify some criteria for distinguishing the natural edge removals from those of
anthropic origin:

- The natural edge removals usually have a punctiform base.
- The detachments of a natural edge removals are usually distributed at
random along the edges.

2.3. Anthropic use-wear traces

The traces left by human activities are the subject of the use-wear analy-
sis. Their formation is due to men who used the lithic tools to acquire process or
consume natural resources. By studying the function of the lithic tools we can in
part reconstruct the economic processes they belonged to.
2.3.1. Mechanical traces

The anthropic mechanical traces are due to mechanical shocks causing loss

of material from the lithic tool; the shock is caused by the contact between the tool
and the processed materials. Great importance has also the kind of gesture that
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determines the contact between the processed material and the lithic tool: the
morphology of the traces changes depending on the quantity and on the direction
of the force applied.

Edge removals
They are detachments of small fragments of material removed by friction
during the contact between the processed material and the lithic tool (Figure 1).

Kombewa flake on quartz
(13E413)

Transversal work on
medium soft material

Figure 1. [Evidence from the Mousterian site of the Ciota Ciara cave (Piedmont, Italy) which shows the tipical
edge removals of a cross action on medium-hard material].

The edge removals are found mainly along the edges of the lithic tools.
Their shape, their distribution and their organization is closely linked to the kind
of material processed and to the sort of action performed. The edge removals are
easy to identify through the use of a stereomicroscope (Semenov, 1964), even if
the study of the same surfaces through a metallographic microscope can lead to
the detection and identification of the smallest edge removals. Starting from the
classification made by Odell (Odell, 1981), by studying the edge removals we can
identify the following typologies of processed materials:

-hard: bone, dry antler, dry wood;

-medium-hard: some kind of fresh or wet wood, wet antler;
-medium-soft: some kind of wet fresh wood, reeds, dry meat, grass;
-soft: boneless meat, skin, green plants.
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The edge removals elements that are taken into account to identify the typo-
logy of the processed material are the bases and the terminations.

The base of an edge removal can be “punctiform” or “large.” The shape of
the base of the edge removal is linked to the type and quantity of the force applied.
Usually the contact with the processed material leads to the detachment of a large
base edge removal. In the case of a punctiform base, as already explained, the edge
removal is probably due to trampling or to other natural agents. Concerning the
termination, we adopt the criteria established by the classification of Odell (Ho
Ho Committee, 1979; Odell, 1980a; 1980b; Keeley, 1980), according to which the
terminations may have the following shapes according to the scheme (Figure 2).

< =

snap feathered

<€l 2

Figure 2. [Scheme of the terminations of edge removals (Vaughan, 1985 mod.)]:

e Feathered

e Hinge
e Step
e Shnap

The organization of the edge removals may instead provide the information
necessary to reconstruct the action that caused their formation. Depending on the
organization of the edge removals along the edges of a tool, we can understand
if the action is longitudinal, crossed or mixed. Observing the development of the
edge removals (if there is more than one generation of edge removals) we can
understand the level of use of the lithic tool.

The edge removals of functional origin can easily be confused with the edge
removals of natural origin or with the intentional retouch of the tool. In fact, these
three different actions have similar mechanisms and therefore they are often diffi-
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cult to identify: the whole of these actions concerns the modification of the edge
of the lithic artefact through the application of a force.

The natural edge removals, or pseudo-retouch, is caused by the application
of a force in random areas, leading to the creation of unorganized detachments.
When analysing an intentional retouch, it is usually distributed along the entire edge
of the lithic tool and the force employed during the retouch tends to be regular and
controlled just like the one applied during the use of the tool.

If on one hand we set criteria corresponding to acertain logic in order to
identify the natural edge removals, the situation is more complicated when we have
to distinguish between edge removals due to an intentional retouching and the
ones due to the use of the tools. Because of this difficulty, very often the artefacts
catalogued as retouched are actually tools with use-wear traces. In conclusion, to
distinguish between an intentional retouch and the edge removal due to the use
of the tool, we have to trust in our experience and try to analyse the ergonomic
features of the analysed tool, in order to identify the characteristics sought by the
knapper who made it.

B. Edge rounding

The rounding is a kind of mechanical alteration that concerns the edges of the
lithic tools and is caused by the abrasion due to the contact between the lithic tools
and the processed material. It is usually caused by the processing of hard materials
such as minerals and bones or of elastic materials such as skin. Rounding is visible at
different scales of magnification and sometimes with the naked eye, depending on
the degree of development. The orientation of the smoothing due to the abrasion
of the edge depends on the angle of attack of the tool and its distribution along
the edge indicates the direction of the gesture.

X Fractures

Fractures are the result of traumatic events that often cause the abandon-
ment of the lithic tool. The fractures linked to the use of the lithic tools are due to
phenomena of flexion, in which a force is exerted over the whole width of the tool
(a fracture with punctiform origin is due to a technological or accidental event,
such as the micro-burins of Krukowsky) A fracture can occur through impacts or
percussion. The fractures by percussion are typical of hafted tools (Rots, 2001;
2002). For the classification of fractures the reference are the parameters of the
Ho Ho Classification (Ho Ho Classification 1979):

e Feathered;

e Hinge;
e Step;
e Snap;

e Burin spall.

8. Impact fractures on weapon elements
The criteria for the definition of the use-wear traces on weapon elements
have been identified by Fischer on the basis of experimental data (Ahler, 1971; 1979;

D
228 | (!:lilntr‘ope



Fischer et al., 1984). In his work this kind of fractures are divided in two groups:
cone fractures and bending fractures:

Cone fractures: these fractures are the result of the application of a force on
a small area (named “punctiform base”) of the weapon element. In this area the
fracture starts next to the contact point.

Bending fractures: the force is applied on the entire width of the weapon
element. In this case the fracture not necessary starts next to the contact point.

The “cone fractures” are typical of accidental or technological events while
the “bending fractures” should be linked to an impact. The bending fractures have
a languette or a burin spall morphology and have different terminations: step,
hinge or feathered termination. We can add to this main typologies the following
secondary elements:

e Spin offs: detachment of little flakes oriented according with the direction
of the impact that created the fracture;

e Burin spalls: little detachment morphologically similar to a burin spall;

e Splitting: small splitting originating next to the fracture area and sprea-
ding through the lithic tool;

e Lateral edge removals: little edge removals on the unretouched edges
of the tools;

e Striations: they are due to bone fragments or fragments of the weapon
element itself that, during the perforation made by the weapon, come
into contact with the lithic tool surface;

e Linear polishes: these traces are due to the contact between the weapon
element and bone fragments or fragments of the weapon element itself.
This kind of traces is often associated with striations.

Another important work concerning impact fractures is the one of O’Farrell
(O’Farrell, 2005) where the author creates three categories within which classify
the fractures according to the primary and secondary elements composing them.
In this way she is able to define the probability according to which the weapon
element analysed was used as a projectile.

Complex fractures: in this group there is the weapon elements used for sure
as projectiles. To enter this group the fractures must have the following characte-
ristics: have a step termination and at least a 1,5 mm length languette;

Probable complex fractures: in this group there are all the weapon elements
that probably have been used as projectiles. To enter this group the fractures must
have hinge or feathered terminations with at least a 1,5 mm length languette and
must be associated with some secondary elements;

Simple fractures: in this group there are all the weapon elements showing
fractures not surely linked to their use as projectiles. All the languette less than 1,5
mm length are part of this group.

€. Striations

The striations originate from the abrasions due to the friction between the
surface of the lithic tool and the hard particles coming from the processed materials
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or from external elements, i.e. particles that are not part of either the raw material
or of the instrument. They can be also the result of elements added because of
anthropic causes, such as ochre during the tanning of the skin, or for accidental
causes. Because of the condition of their formation, the striations maintain traces
of the direction of the gesture. A detailed classification of the striations was carried
out by M.E. Mansur-Franchomme (Mansur-Franchomme, 1986), on the basis of
their different morphologies.

2.3.2. Chemical traces

There is basically just one kind of chemical traces coming from human actions.
They are called polish. According to their typology and position on the lithic tool
they are divided in two groups.

a. Polish
The polishes are generated by the accumulation of small particles of the
processed materials on the surface of the instrument (Figure 3)

Coll.719

100x

Figure 3. [Evidence from the Mesolithic site of Collecchio (PR - Italy). Coll.719, although typologically similar to a
burin (B6), doesn’t have use wear traces on the dihedral, while a polish referable to the processing of wood was
identified on the retouched edge].

The polishes can be identified at various magnifications depending on their level
of development, as in the case of the polishes identified by Curwen (Curwen, 1930),
even if the best results are obtained using the methodology developed by Keeley
(Keeley, 1980). Observing the polishes under the microscope, we can identify different
characteristics of texture, organization and brightness. Analysing these characteristics,
the polishes acquire a diagnostic value in the identification of the processed materials.
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The analysis of polishes refers to the following parameters:

- localization: it allows to understand which areas of the tool edge came in
contact with the processed material. In some cases that areas can indicate
the direction of the movement;

- extent: it depends on the intensity and duration of the activity as well as on
the hardness and conditions (dry or wet) of the processed material (Plisson,
1985a; Gassin, 1996). The extent could be:

e short;

e long;

e invasive;

e covering.

- outline: the polish can have margins more or less defined depending on the
processed material and on the sort of contact. There are four types of outline:
e clean;

e shaded;
e regular;
e irregular.

- brightness: this is a very subjective criteria which depends greatly on the
natural brighteness of the lithic raw material. Different kind of flint reflects
the light differently and it becomes even more evident when analysing diffe-
rent raw materials. The brightness provides several information such as the
development of the polish or the kind of processed material. The Brightness
is described as more or less shiny and more or less opaque.

- coalescence: aspect deriving from the modification of flint micro-topo-
graphy, even if its features are not always visible (Plisson, 1985a). We can
distinguished four types of coalescence:

e fluid;

e grainy;
e smooth;
e hard.

- texture: is the relation between the areas with coalescence and those with
no coalescence. The texture can vary depending on the state and nature of
the processed material. The texture may appear:

e open;
e closed;
e medium;
e united.

b. Bright spots

The anthropic bright spots are similar to the natural ones. Such alterations were
often observed (Moss, 1983; Vaughan, 1985; Levi-Hall, 1986) but mainly inter-
preted as the result of natural phenomena. The first author who indicates the
association between hafting and bright spots was Juel-Jensen, who suggested
the association between the two phenomena. Recently, V. Rots produced a
series of well-documented results on the effects of hafting (Rots, 2001; 2002).
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3. The Use-Wear Analysis of the Arrowheads from Gruta do
Morgado Superior (Tomar — Portugal)

The example of the arrowheads from Gruta do Morgado Superior is an example
of the use-wear analysis methodology applied to an archaeological context. This
study is interesting because it provides interesting questions and gives an idea about
the potentialities of functional studies in prehistoric contexts.

3.1. Location and background

Gruta do Morgado is a karst cave placed on the banks of the river Nabdo about
10 km far away from Tomar. The cave is part of a set of five burial caves located
along the same river (Figure 4).

1. Gruta do Caldeirao;
2. Gruta do Cadaval;
3. Gruta dos Ossos;
4. Gruta de N? Sr? das Lapas;

5. Gruta do Morgado.

Figure 4 . [Location of the caves Cdrsicas dos Canteirdes. 1. Gruta do Caldeirdo; 2. Gruta do Cadaval; 3. Gruta
dos Ossos; 4. Gruta de N2 Sr2 das Lapas; 5. Gruta do Morgado. Source: CPH.]

All the caves have a karst origin and develop within the Jurassic limestone.
The human frequentation of the caves is comprised between the Ancient Cardial
Neolithic and the Middle Bronze Age.

The plan of Gruta do Morgado is characterized by two different rooms, the
smaller one located at the end of the cave and the wider at the entry (Figure 5).
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Figure 5 .[a) plan of Gruta do Morgado; b) section b-b of Gruta do Morgado;
c) section c-c of Gruta do Morgado. Source: CHP].

Archaeological research in the cave began in 1988 when it was made a
sample that allowed to identify and define the archaeological deposit. Excavations
resumed in 2012 when, after an abusive excavation, the Instituto Politecnico of
Tomar started investigating an area of 11 m2. This work allowed to identify two
different collective burial areas dated to the Late Neolithic / Chalcolithic (Figure 6).

Burial area 1

S Mt

52 53 54 55 56

Burial area 2
Figure 6. [Location of the two collective burials areas identified in 2012]. Source: CHP].
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It was immediately clear that the two burial areas have been modified over
the centuries, probably by the same people, in order to allow the setting of new
burials.

During this first excavations were recovered several bone, stone and pottery
remains.

Among the lithics there are 38 arrowheads that, although belonging to dif-
ferent typologies, are the most numerous lithic artefacts of the whole assemblage.
The great number of this typology of artefacts raised some questions about the
reason of their presence within the burial context: were they made to be buried or
they were common objects? Their presence within the burial area was intentional
or they are objects accidentally arrived within this area (such as inside a human
body)? Which information we can gain from them about the lifestyle of the people
who made them?

These questions can be partly answered through the use-wear analysis of
the arrowheads.

3.2. Materials and methods

The study of the arrowheads was conducted through the approach at low
magnification (Low Power Approach) (Semenov, 1954), using the criteria developed
by Fischer and O’Farrell. The analysis was carried out using a stereo microscope
Seben Incognita 3 (10-80x) and a digital microscope Dinolight Am413T (5-230x).
The position of the traces identified on the surface of the arrowheads is referred
to the diagram made by Van Gijn (Van Gijn, 1980) (Figure 7).

19

el

Figure 7. [Coordinate system used for the positioning of the functional areas proposed by Van Gijn (Van Gijn,
1989) and then modified by the addition of the fields 18, 19, 20, 21 in order to always indicate the functional
area with a single number.].
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All the arrowheads from the 2012 and 2013 excavations have been analysed
with a total of 38 elements.

3.3. Use-wear analysis
The state of preservation of the 38 arrowheads is good, although there are

some of them that have no diagnostic bending fractures and others with traces of
white patina (Graph 1).

Post-depositional alteration

Total White Patina  MNondiagnostic Bending Fracture

Graph 1.

The presence of these post-depositional alterations is attributable to the
modifications of the deposit during its phases of reuse. Only 7 findings have fractu-
res that have removed more than the 80% of the original volume, and in all these
cases during the excavation was found only the proximal part of the arrowhead.
In total, it was possible to identify impact fractures on 18 of the used arrowheads
(Figure 8).
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Gruta do Morgado Superior

Arrowhead from tumul. 2 +

"'1{\

GMS-K50-23 GMS-K51-335

d
[ {1, GMS-K51-404

GMS-K51-420

GMS-K51-270A

GMS-J51-416 GMS-J51-394

Figure 8. [Table with some arrowheads showing impact fractures]
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for a total of 21 different impact fractures (Graph 2).

MNumber of |.F. identified

Total With |.F. One |LF. Two |.F.

Graphic 2.

The majority of the impact fractures have been identified in the distal part
of the arrowheads (Graph 3).

Position of the |.F.

2R

Total Position 20 Position 21 Position 3 Position 12 Position 11

Graphic 3.

The arrowheads belong to 13 different typologies that correspond to thirteen
different kind of hafting (Brizzi, 2006; Loi & Brizzi, 2011). Moreover, the different
kind of hafting and the different typologies of the arrowheads seem closely related
to the weight of each artefact (Graph 4).
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Arrowheads Tipology vs Weight
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Graphic 4.

3.4. Discussion and conclusion

The high number of arrowheads with impact fractures (47%) falls fully
within the percentage obtained experimentally by Fischer (Fischer et al., 1984) who
recorded that a percentage between 40% and 60% of the arrowhead had identifiable
impact fractures after use. This data allows us to say that most of the arrowheads
of the burial areas have been actually used, thus responding to the first question
that we wanted to answer through the use-wear analysis.

The absolute lack of distal fragments suggests the hypothesis that the
arrowheads found in the burials have been broken intentionally, before the burials.
If it had been accidental depositions, such as in the case of Costa de Can Martorell
in Spain where arrowheads were introduced in the burials within the bodies of the
warriors, we would have found all the typologies of fragments (Gibaja, Palomo,
2002; 2003). In this case, the founding of only proximal fragments suggests the idea
of the deposition of projectiles previously used, and also the idea of their strong
symbolic value, that is not lost with the breakage of the object. These data confirm
that the presence of the arrowheads in the cave is due to a deliberate choice, thus
responding to our second question.

Concerning our third question, which information we can gain from them
about the lifestyle of the people who made them?, Looking at the graph that relates
the morphology of arrowheads and their weight we can see that the clusters are
very narrow. According with ethnographic and experimental studies we know that
the kind of hafting and the weight of the arrow is connected with the kind of prey
and with the hunting method (Brizzi, 2006; Churchill, 1993; Loi, Brizzi, 2011; 2012).
The presence in the lithic assemblage of groups of arrows with the same weight
and the same hafting suggests the presence of two different hunting methods. In
the absence of a precise stratigraphy, what we cannot know is if it is two co-existing
hunting methods or if a change in the method took place during the years of use
of the cave as a burial area.
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ABSTRACT

An on going experimentation dealing with anthropic fracturation of long bones by
means of direct percussion allowed the obtainment of 39 percussion/impact flakes.
In this paper, we present a preliminary comparative approach based on metric data
of cow long bone impact flakes created with modified quartzite pebbles. Results
obtained are compared with published studies of cow and goat fresh bones fractured
with modified and non-modified hammerstones.

Key-words: Bos taurus, dynamic fracturation, impact flakes.

RESUMO

Uma experimentacdo em curso, dedicada a fracturagdo antrdpica de ossos longos
através de percussdo directa, permitiu adquirir 39 cones de percussdo/impacto.
Neste artigo é apresentada uma aproximagdo comparativa preliminar, baseada em
dados métricos de cones de percussdo de ossos longos de vaca, criados com seixos
de quartzito modificados. Os resultados obtidos sdo comparados com estudos
publicados de ossos frescos de vaca e cabra fracturados com percutores modificados
e nao-modificados.

Palavras-chave: Bos taurus, fracturacao dinamica, lascas de percussao.

1. Introduction

During the last decades, several authors developed important research dealing
with the identification and analysis of human/animal bone fracturation and frag-
mentation, and its applicability in understanding the formation of archaeological
records. Taphonomic analyses include the study of bone fracturation/fragmentation
intensity; this can be related to various biological agents and geological or physico-

°
(!:Flmrope | 243



chemical processes (Lyman, 1994). Also, a few studies start to focus on the fractura-
tion of bones under different conditions, as for example after boiling or cremation.
In this paper, we present preliminary data regarding the analysis of one of
the several fracturation taphonomic indicators, namely impact or percussion flakes,
made by means of fracturation with modified quartzite pebbles, in different con-
ditions. After a quick outline on bone fracturation, the experimental protocol and
preliminary results are presented. Further comparisons are made with published
experimental studies with both modified and unmodified hammerstones.

2. Bone Fracturation

Fracturation, being due to biological agents, presents intentionality and differs
from fragmentation that is related to post-depositional mechanical processes (Brugal,
1994). The extent to which an archaeofaunistical record is fractured/fragmented
may bias anatomic and taxonomic identification, as well as other relevant aspects
of taphonomic analysis, such as cutmarks (Abe et al., 2002; Dominguez-Rodrigo,
2003: 384-385) and tooth marks studies (Blumenschine, 1988: 499).

Even though bone fracturation/fragmentation pattern analysis are not recent,
consistent methodologies have only been developed in the last decades, taking
into account both archaeological and actualistic (experimental and/or naturalistic)
studies (Brain, 1967, 1969, 1981; Sutcliffe, 1970; Sadek-Kooros, 1972; Maguire et
al., 1980; Myers et al., 1980; Binford, 1981; Bunn, 1983; Haynes, 1983a, 1983b;
Klein and Cruz-Uribe, 1984; Johnson, 1985; Blumenschine, 1988; Villa and Mahieu,
1991; Oliver, 1993; Lyman, 1994; Mateos Cachorro, 1999, 2003; Lazaro and Sanchez-
Barbudo, 2001; Outram, 2001, 2002; Caceres et al., 2002; Alcantara Garcia et al.,
2006; de Juana and Dominguez-Rodrigo, 2011; Almeida et al., 2013). Currently, an
empirical knowledge remains in that morphologies of fracture planes may help
to distinguish the condition (e.g., fresh, dry, thermo-altered) in which an element
was prior to its fracturation. Together with other taphonomic data, such as the
presence/absence of percussion or chewing indicators, fracture planes analysis
can be used to distinguish the agents and processes involved in the formation of
an archaeofaunistical record.

Bone fracture is a biomechanical failure that occurs when the bone structure
is subjected to a load capable of causing fracturation (Johnson, 1985). The factors
involved in the study of bone fracturation/fragmentation are several, nonetheless,
the main aspects involved are related to the biomechanical and biological charac-
teristics of the analysed elements, such as its chemical composition and general
condition, morphometry and density (Marean, 1991; Darwent and Lyman, 2002).
Although several studies were made related to this aspect, some words of caution
are needed: for example, helicoidal fractures are not diagnostic of human action
and can be made by carnivores (e.g., Haynes, 1980: 349) or result from trampling
slightly weathered bones (Myers et al., 1980: 487; Haynes, 1983a: 111); thermo-al-
terations (direct or indirect contact with fire, boiling) can change the way in which
bone fractures (Caceres et al., 2002; Outram, 2001, 2002); the use of fracture
planes degrees (Alcantara Garcia et al., 2006) may be problematic not only in dis-
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tinguishing carnivore/anthropic fracturation, but also the conditions of the bones
prior to fracturation (Outram, 2001, 2002; de Juana and Dominguez-Rodrigo, 2011;
Almeida et al., 2012).

Carnivores’ fracturation is the result of a static load that can lead to fracturation
due to the increase in teeth pressure. It is normally associated to other taphonomic
indicators as licking and various tooth marks morpho-typologies. Still, osteophagus
carnivores (e.g., hyenas — Dominguez-Rodrigo and Barba, 2006: 187) can use kinetic
as opposed to static bites, in order to fracture bones (Wroe et al., 2005: 623).

Anthropic bone fracturation can result from flexion — manual or both manual
and oral (White, 1992; Pickering and Wallis, 1997; Turner and Turner, 1999; Pick-
ering et al., 2013) — and percussion (direct, indirect, launched). The latter entails a
dynamic and sudden loading in order to fracture the element, resulting in fracture
planes morphologies that may be indicative of their pre-fracture condition, as well
as several other taphonomic indicators as notches, counterblows and abrasions,
impact flakes and other stigma (e.g., striae, perforations, crushing, cortical or medullar
extractions) (Bonnichsen, 1979; Brain, 1981; Shipman, 1981; Bunn, 1982; Johnson,
1985; Blumenschine, 1988, 1995; Blumenschine and Selvaggio, 1988; Capaldo and
Blumenschine, 1994; Pickering and Egeland, 2006; Galan et al., 2009; de Juana and
Dominguez-Rodrigo, 2011). Nevertheless, the majority of the fragments resulting
from fracturation will not present any diagnostic indicators (Bunn, 1991: 450).

3. Protocol, Results and Discussion

An on-going experimentation program dealing with anthropic fracturation
of Bos taurus long bones allowed for the acquisition of several impact flakes. The
experimentation protocol involves the registration of various criteria dealing with
the anatomic element: phase of development based on epiphysis fusion data, state/
condition (e.g., fresh, boiled), presence/absence of periosteum and other soft tissues
prior to fracturation; other data, as the general morphology of the anvil surface,
main orientation of active impacts and location of active and passive impacts, type
of movement, subjective strength and difficulty in breaking the elements were recor-
ded (Almeida et al., 2013). It is believed that the elements used as hammerstones
in the past would generally be non-modified. However, all our trials consisted on
direct percussion with quartzite modified pebbles (hammerstones) and a quartzite
anvil. Each trial was ended as soon as the person in charge of the fracturation could
easily obtain the bone marrow.

So far, a Minimum Number of Elements of 26 long bones were part of the
experimentation and analytical protocols. Of these, 10 (39%) correspond to the
“fresh sample” and 5 (19%) to the “boiled sample” (Table 1). The by-product of these
trials, in the form of impact flakes, corresponds to a total of 39 specimens, divided
between samples as follows: fresh — 19 (49%), boiled — 7 (18%), thawed — 5 (13%),
frozen —8 (21%) (Table 2). Impact or percussion flakes are defined as shaft fragments
produced by hammerstone percussion, lacking attached epiphyseal portions and
a complete original diaphyseal circumference (Pickering and Egeland, 2006: 462).
They are the result of the mechanic load involved in the impact on the bone surface,
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resulting in a total detachment composed mainly of medullar/internal bone tissue.
The majority of the impact flakes obtained in our trials are from tibiae (10, 26%)
and radii-ulnae (15, 39%). All the impact flakes were registered and analysed based
on their maximum dimensions (length, width) with a digital calliper.

Fresh Boiled Thawed Frozen Total
Femur 3 0 1 1 5
Tibia 3 1 2 1 7
Humerus 2 2 2 2 8
Radius-ulna 2 2 0 2 6
Total 10 5 5 6 26

Table 1. Different samples encompassed by the experimentation. Further elements and samples
(e.g., radial heating) are still under study.

Fresh Boiled Thawed Frozen Total
Femur 4 0 0 2 6
Tibia 7 1 2 0 10
Humerus 4 3 0 1 8
Radius-ulna 4 3 3 5 15
Total 19 7 5 8 39

Table 2. Impact flakes obtained in the different samples per anatomical element.

Galéan et al. (2009) produced several trials of dynamic fracturation of cow
and goat fresh long bones with modified and non-modified hammerstones. The
general results from our trials and those published by Galan et al. (2009) for the
cow sample can be seen in table 3.

Samples Fresh Fresh Fresh Boiled Frozen Thawed

Non-modified* Modified* Modified Modified Modified Modified
Parameter Length Width | Length Width | Length Width | Width Width | Length Width | Length Width
Mean 33 19 41 19 38 17 34 15 34 14 38 15
95% C.1. 25-41 15-22 | 29-53 13-25 | 32-44 15-18 | 29-39 12-18 | 26-42 11-17 | 32-44 13-17
Range - 21-73 11-26 26-45 11-21 20-52 10-20 26-44 13-18
No. 11 5 19 7 8 5

Table 3. Impact flakes comparison data (length and width in mm) for different cow samples. *Data obtained
from Galan et al. (2009).

The overlap between cow samples, already indicated by Galan et al. (2009) in
their modified and non-modified hammerstone samples, is even more noticeable if
we had our modified hammerstone samples. Looking at length data (Graphic 1a), in
general, the frozen and thawed samples 95% C.I. seem to differ from the remaining
ones, with general smaller and longer lengths, respectively. Also, a overlap between
our boiled and fresh modified samples is noticeable; in this case, both modified
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and non-modified fresh samples from Galan et al. (2009) have higher 95% C.I. than
ours, this way increasing the comparative overlap referred. Width data (Graphic
1b) seems to present a difference between, on the one hand, the frozen, boiled
and thawed modified samples; and on the other hand, the fresh modified and non-
modified samples. This is not surprising if we take into account the physico-chemical
changes that occurred to these elements. Interestingly, the values obtained in our
fresh modified samples indicate narrower impact flakes if compared to Galan et al.
(2009) non-modified samples

30

Cow Fresh
25 Modified*
Cow Fresh
Non-modified*
20 -
Cow Fresh
Modified
Width 15 -
Cow Boiled :
Modified 1
10 -
8 Goat Fresh
Non-modified*
0+ ; ' :
i 5 10 15 20 25 30 35 40 45 50 55 60
Length

Graphic 1. Cow impact flakes length (a) and width (b) obtained in the present study and Galan et al.
(2009) (*). Mean and 95% C.I. values are presented.

A closer look at the elements that can have a wider archaeological visibi-
lity, i.e., the fresh and boiled samples (Graphic 2), demonstrates the problems of
comparing cow long bones impact flakes, independently of the use of modified
or non-modified hammerstones. According to Galan et al. (2009: 781), although a
strong overlap could be seen in their large carcasses sample, longer flakes seem to
have been created by modified hammerstones, something that could more easily
be noticed in the goat samples, where percussion flakes could reach lengths com-
parable to the cow sample, but would be narrower. In Graphic 2, the cow sample
that closer resembles the data obtained for goat specimens is the boiled modified
sample; this can be explained by the condition of the elements prior to fracturation.
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Graphic 2. 95% C.1. obtained in the fresh and boiled cow modified impact flakes samples presented in this
paper, in comparison to the values for fresh modified and non-modified impact flakes samples from cow and
goat published by Galén et al. (2009) (*). Length and width are presented in mm.

4. Final Considerations

The data presented in this paper allowed us for a preliminary glimpse at
measurable differences evident in impact flakes created through dynamic fractu-
ration of cow long bones. Our samples were obtained by using modified quartzite
pebbles/hammerstones. Together with published data, our samples allow us to
further indicate the existence of overlaps in cow impact flakes dimensions, even if
the bones were in different conditions prior to the fracturation (e.g., boiled). The
cow fresh modified sample dimensions presented in this paper have a lower 95%
C.l. if compared to the data from Galan et al. (2009); nonetheless, an overlap with
our cow boiled modified sample is evident. The latter, also seems to further overlap
with the goat fresh modified sample presented by Galan et al. (2009). Still, in general,
our data suggests, as was previous indicated, that modified hammerstones produce
longer and narrower impact flakes if compared to non-modified hammerstones.
Further analyses are needed in order to test these hypotheses. Inclusion of elements
in other conditions, as well as elements from other species, would further help in
impact flakes analysis.
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RESUMO

Ha muito que a arqueologia estabelece interac¢des com outras ciéncias na forma-
¢do das suas equipas, mas sé recentemente o desenvolvimento das técnicas de
quimica analitica permite que sejam utilizados biomarcadores organicos na pes-
quisa de condi¢Ges paleoambientais. Neste texto pretende-se mostrar a utilidade
desses biomarcadores e a importancia que todos os passos tém, desde o inicio da
escavacgao no sitio arqueoldgico, a amostragem até aos ensaios laboratoriais, para
que os resultados sejam significativos.

Palavras-chave: amostragem, sedimentos, quimica analitica, biomarcadores, GDGT,

1. A Arqueologia e outras Ciéncias

Cada vez mais os projectos cientificos caracterizam-se por serem interdis-
ciplinares. A arqueologia tera talvez sido a ciéncia que mais cedo criou equipas
interdisciplinares, com interac¢des nos dois sentidos, tirando partido do conhe-
cimento de ciéncias tal como a histdria, arquitectura, biologia, botanica, entre
outras e utilizando técnicas tao recentes como as reconstrucdes 3D com base no
GIS (Geographic Information System) (Smith et al, 2012). Ao mesmo tempo os
arqueodlogos, com os seus conhecimentos e descobertas, contribuem para histéria,
antropologia, geofisica, paleomagnetismo, etc. (Schiffer et al, 2013; Vita-Finzi et al,
2013; Bintliff et al, 1986)

A quimica também tem beneficiado das descobertas arqueolégicas. Um
exemplo foi a andlise dos pigmentos azuis utilizados pelos antigos maias e outros
povos da Mesoamérica, desde pelo menos o século 8, em murais, ceramicas e
esculturas, o Maya Blue. Trata-se de um pigmento azul, com tonalidades que variam
desde azul turquesa brilhante até um azul escuro esverdeado, que apresenta uma
enorme estabilidade a reagentes acidos, bdsicos, organicos assim como a biode-
gradacdo (Doménech et al., 2009). Pela analise deste produto em laboratério,
verificou-se que se trata de um composto hibrido, um nanocompdsito organico
-inorganico, que resulta da ligacdo estabelecida entre as moléculas organicas do
corante indigo, um corante natural azul extraido em todo o mundo (em Portugal
é extraido da planta Isatis tinctoria, também conhecida por azul dos tintureiros),
gue formam uma nanoestrutura com a matriz inorganica da argila paligorsquita.
A andlise do pigmento e a inesperada descoberta da sua estrutura hibrida Unica,
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levou ao desenvolvimento de novos materiais. (Doménech et al. 2009; Doménech
et al. 2013).

Quando se pensa no contributo que as andlises quimicas podem dar a arqueo-
logia, a nossa atencdo volta-se em primeiro lugar, para a andlise de artefactos inor-
ganicos, como ceramicas, vidros ou metais uma vez que estes sdo os registos mais
visiveis, mas cada vez mais é demonstrada a relevancia dos materiais organicos, tal
como a identificacdo de residuos contidos em recipientes, as analises de DNA em
0ss0s que permitem a identificacdo de espécies, e com o avango das técnicas ana-
liticas foi possivel passar de residuos visiveis para residuos a escala microscopica e
mesmo molecular em que se procuram compostos especificos ou uma distribui¢do
quantitativa de compostos, que irdo permitir identificar um material ou proprie-
dade especifica. Estes compostos sao designados por marcadores moleculares ou
biomarcadores. A maior parte desses compostos pertencem a classe dos lipidos.

2. No Campo

Segundo Fekri Hassan:

“There is nothing more abundant in an archaeological site than the sediment
matrix, and there is perhaps nothing more readily available in the area of a site
than the sediments of past environments. Yet, archaeologists are rarely aware of
the potentials of sediment analysis” (Hassan, 1978)

Convém por isso ndo esquecer o que muitas vezes ndo é tido em consideracdo
pelo arquedlogo, ou seja, todo o solo e/ou sedimentos que envolve os artefactos e
definem o sitio arqueoldgico. Mesmo nao sendo visiveis, os materiais contidos nos
solos e mesmo os proprios solos, estao repletos de informacgées que podem ajudar a
construir o puzzle que é uma escavagao arqueoldgica. Analises quimicas aplicadas a
sedimentos arqueoldgicos permitem, por exemplo, obter informacdes relativamente
ao tipo de actividades humanas e/ou as varia¢des das condi¢des paleoclimaticas.
(Holliday et al, 2010). Analises geofisicas de determinacdes de variacGes magnéticas
sdo de grande importancia na detecgdo de estruturas arqueoldgicas enterradas, uma
vez que a maioria dessas estruturas apresenta propriedades magnéticas distintas das
do solo onde se encontram (Dirix et al, 2013). Mas para que os resultados obtidos
sejam validos, tanto do ponto de vista arqueolégico como do quimico, geofisico,
etc., é necessario que desde o primeiro passo sejam estabelecidos protocolos que
incluam todas as metodologias necessarias as diferentes ciéncias envolvidas no
projecto, e o primeiro passo sera a recolha das amostras.

2.1. A Escavacao e a Amostragem

Ha muito que os arquedlogos desenvolveram estratégias para definir onde
escavar e que artefactos recolher mas, para que a amostragem de solos e/ou
sedimentos possa depois seguir para ensaios fisico-quimicos, bioldgicos, etc., é
necessario recorrer a estratégias analiticas de amostragens para que a amostra
seja representativa da populacdao que se pretende estudar. Segundo L. R. Binford
(Binford et al, 1964), para um arquedlogo a amostragem é essencialmente proba-
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bilistica, tendo cada amostra a mesma probabilidade tedrica de ser seleccionada.
Este método aleatério pode ser razoavel para a recolha de artefactos, mas nao
pode ser aplicado a recolha de solo ou sedimentos quando se pretendem fazer
ensaios de uma variacao sistematica de um dado marcador para o estudo de uma
dada caracteristica e/ou propriedade (Scheel-Ybert et al, 2005; Wells, 2010). Por
exemplo, os resultados obtidos por analise quimica de uma amostra perdem o
significado se esta ndo tiver sido recolhida, acondicionada e conservada de modo
conveniente. Dentro da drea de uma escavac¢do arqueoldgica, a zona de amostragem
dos sedimentos para analises quimicas ou geofisicas tem de ser escolhida tendo
em conta se esta serd susceptivel de fornecer material (solo ou sedimento) para
levar a cabo o estudo analitico. Por vezes, o solo onde se encontram os vestigios
arqueoldgicos foram de tal modo alterados ao longo dos tempos que torna dificil
considerar as conclusGes dos resultados analiticos obtidos com essas amostras
como tendo significado (Dirix et al, 2013). Nesses casos é importante lembrar que
os sedimentos em zonas préximas, ndo mexidas, ou em especial lagos podem, do
mesmo modo, fornecer as informac¢des necessarias para a obtengdo de resultados
analiticos para, por exemplo, reconstrucdes de paleoclima e actividades humanas.
(Hassan et al, 1978).

Segundo Higginbotham (1985) as investigacOes arqueoldgicas concentram-se
na terceira e na quarta dimensao: profundidade e tempo.

Sir Mortimer Wheeler, divide as escava¢bes arqueoldgicas em dois tipos:
escavacgao vertical e escavacdo horizontal (Wheeler, 1954)

“By vertical horizontal excavation is meant the uncovering of the whole or a
large part of a specific phase in the occupation of an ancient site, in order to reveal
fully its layout and function.... By vertical excavation is meant the excavation of a
restricted area in depth, with a view to ascertaining the succession of cultures or of
phases and so producing a time-scale or culture-scale for the site. The two proce-

7

dures are of course complementary, not antagonistic.....

2.2. Escavacao vertical

Numa escavacdo vertical ha dois modos de fazer amostragem para ensaios
analiticos, ou se vao retirando amostras ao longo da parede da escavacdo ou se
retira uma sondagem utilizando um equipamento de sondagem por percussao.

Quando se utiliza o primeiro sistema, as amostras sao recolhidas ao longo
da parede da escavacdo a distancias mais ou menos constantes, tentando que
estejam na perpendicular em relagdo umas as outras. A quantidade de amostra a
recolher tem de ser calculada tendo em conta o balango entre a quantidade e o
numero de amostras.
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Figura 1. Esquema de recolha de amostras em escavagdes verticais

Observando o esquema representado na Figura 1 vemos que na coluna
A sdo recolhidas poucas amostras, mas cada uma tem um volume consideravel, o
que ndo ird por em causa a realizacao de todos os ensaios; na coluna B o nimero
de amostras é muito superior, mas a quantidade de cada uma é pequena. Se se
pretendem fazer estudos de variagdo de ocupacao humana, de variagao de cober-
tura vegetal ou de paleoclima ao longo da coluna estratigrafica, a sondagem B sera
a mais adequada. Qualquer que seja a op¢do da recolha, as amostras devem ser
guardadas em sacos devidamente identificados, sendo anotadas caracteristicas, tal
como a cor (por comparac¢do com a tabela de Munsell), o aspecto granulométrico
(sedimentos mais grosseiro, menos grosseiro, argila), assim como qualquer outra
caracteristica que pareca relevante, tal como presenca de residuos de carvao, arte-
factos, variacOes abruptas do aspecto do sedimento. Se se pretender fazer analise
de compostos organicos é necessdrio utilizar luvas para fazer a recolha para evitar

as contaminacdes. Na Figura 2 apresenta-se de uma coluna elaborada numa esca-
vacao vertical.

|.'
A
~

n

trope| 257



Figura 2. Exemplo de uma escavagdo vertical, Povoado de Fontes (Abrantes).
Fonte: Fotografia de Ana Cruz, 2011

Quando se utiliza um equipamento de sondagem por percussao (Figura 3)
podem-se obter varias dezenas de metros de comprimento de sedimento, o que
permite estudos com resolugdo muito elevada, fundamentais, por exemplo, para
estudos de variacdo de ocupacdo humana ou de parametros paleoclimaticos.

Figura 3. Recolha de uma sondagem vertical, Anta 1 de Vale da Laje (Tomar).
Fonte: Fotografia de Ana Cruz, 1990
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Apds a recolha, a sondagem devera ser o mais rapidamente possivel prote-
gida de contaminacgdes, embrulhando em pelicula aderente, e conservada no frio
até ser trabalhada. A primeira coisa a fazer quando se comeca a trabalhar esse tipo
de sondagens, é a descricdo. Nesta descricdo visual, que deve ser sempre acompa-
nhada por um completo registo fotografico, sdo identificadas as variagdes de cores
ao longo de todo o comprimento de acordo com a tabela de Munsell, assim como
as variacOes das estruturas dos sedimentos (areias, siltes, argilas) e qualquer outra
caracteristica de uma frac¢do que se considere relevante (eg: algum mineral que se
identifique, resto animal ou vegetal). Se a sondagem o permitir, deve conservar-se
metade como testemunho, sem ser trabalhado.

2.3. Escavacao horizontal

Este tipo de escavacdo é a que pde mais problemas na garantia de ndo conta-
minacdo do sedimento recolhido. Serd seguido o esquema de quadricula utilizado
em arqueologia, mas nao permite estudos de variacao de ocupacgao do terreno ou
dos parametros paleoclimdaticos ao longo do tempo.

Ainda no campo, devera ser feita uma observacdo do solo, com determinacdo
da cor, por comparacdo com a tabela de Munsell, e da textura das amostras. As
amostras terdo de ser recolhidas utilizando colher ou espatula e, depois de devi-
damente identificadas, guardadas no frio até serem analisadas.

Um ensaio que podera ser feito ainda no campo é a determinacdo do pH do
solo. Este é um importante factor para a determinagao do potencial da preserva-
¢do de artefactos arqueoldgicos, tais como 0ssos, conchas e objectos metalicos,
podendo, por isso, ser utilizado como um indicador de zonas a escavar. E possivel,
de um modo bastante simples, fazer a determinacdo do valor do pH; para isso, é
necessario recolher uma amostra de solo, tendo em atengdo que os 5 cm superficiais
devem ser eliminados devido ao facto de ser impossivel garantir que ndo estejam
contaminados por ac¢des antropogénicas recentes. A amostra de solo é misturada
com agua destilada, agitada vigorosamente a intervalos regulares durante cerca
de 1 hora e deixa-se em repouso até o material sélido sedimentar. Utilizando um
eléctrodo de pH portatil ou mesmo um simples papel de pH (tira de papel que muda
de cor conforme o pH da soluc¢do onde estd mergulhado (Figura 4)), é possivel fazer
a determinagdo in loco do pH do solo (Matthiesen, 2004).
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Figura 4. Exemplos de papel de pH
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Em arqueologia a analise do pH do solo tem sido utilizada como auxiliar na
delimitacdo de sitios arqueoldgicos, na determinacdo da antiguidade relativa de
sondagens e na delimitacdo das fronteiras de solos de alteracdo recente (Woods
et al., 2010). Zonas de grande actividade antropogénica apresentam um aumento
do valor do pH normal do solo, devido a presenca de cinzas, cujos componentes
(carbonatos de calcio e de sédio, hidroxidos de célcio e de sddio, sulfato de calcio)
sdo essencialmente alcalinos. A preservacdo de ossos em sitios arqueoldgicos é
também, em grande parte, explicada pelas variagdes de pH (Woods et al., 2010),
ou seja, se o pH normal do solo for elevado (bdsico) ha condicGes para uma boa
conservagao dos vestigios organico se, pelo contrario, for baixo (dcido) os vestigios
decompdem-se facilmente.

Qualquer que seja o processo utilizado na amostragem procede-se, de seguida,
a sub-amostragem. Nesta fase ja tém de estar definidos todos os pardmetros que
se pretendem analisar, de modo que que cada fracgao seja dividida de acordo com
esses parametros. Para que a comparacao a fazer entre os resultados das diferen-
tes analises seja a mais rigorosa possivel, os diferentes ensaios devem ser feitos
utilizando o material de uma mesma fraccao a qual deverd, preferencialmente,
ser sub-amostrada pelos diferentes elementos da equipa (geofisico, geoquimico,
palindlogo, paleobidlogo, micropaleontdlogo, etc) de modo que as amostras sejam
logo recolhidas nos recipientes adequados e do modo mais conveniente e con-
servadas nas condicOes necessdrias ao prosseguimento dos trabalhos especificos
(Scheel-Ybert et al., 2005).

3. O Trabalho no Laboratoério

Vamos considerar como exemplo de estudo uma avaliagdo de parametros
paleoclimaticos num sitio arqueolégico.

Qualquer solo ou sedimento, quer seja de um sitio arqueoldgico ou nao, é
essencialmente constituido por matéria mineral e matéria organica, podendo haver
grande variacdo na proporc¢do entre as duas.

A matéria inorganica do solo tem uma composi¢do bastante variada, con-
tendo fragmentos de rochas e minerais primarios e secundarios que resultam da
alteracdo dos primeiros, tal como, por exemplo, dxidos e hidréxidos de metais.

A matéria organica do solo deriva de restos de organismos vivos (animais,
plantas ou outros organismos), em estado mais ou menos avancado de decompo-
si¢do. E nesta fracgdo organica que se acumulam as informagdes sobre as fontes
que a produziram e as condi¢des em que foram produzidas. E sobre o estudo dessa
matéria organica que nos vamos debrucar.

Os métodos analiticos utilizados para a uma caracterizagdo geoquimica global
sdo, de um modo geral, os seguintes:

e Andlise granulométrica: distribuicdo do tamanho de grdo dos sedimentos;

e Analise elementar: determinagdo de carbono e azoto organicos e inor-

ganicos;

e Andlise de biomarcadores organicos: origem da matéria organica, deter-

minagdo de parametros paleoclimaticos.
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3.1. Andlise Granulométrica

Por analise granulométrica entende-se a determinac¢do da percentagem em
peso dos tamanhos de grdaos do material. Esta caracterizagdo é importante para os
processos de extrac¢do. De um modo geral, se se excluirem os materiais grosseiros
com mais de 2 mm de didmetro, sdo trés as categorias: areia, formada pelos detritos
mais ou menos asperos, com didametro entre 2 mm e 0,05 mm; silte, formado por
particulas muito finas, entre 0,05 e 0,002 mm e a argila, constituida por elementos
com um diametro inferior a 0,002 mm.

Para a determinag¢do do tamanho de grao, comeca por se colocar cerca de
5 cm?® de cada amostra em cdpsulas de aluminio (previamente pesadas e numera-
das). As capsulas sdo depois transferidas para uma estufa calibrada a 402C onde
permanecem durante 48h para que o processo de secagem seja lento de modo a
nao haver danificagdo da estrutura da argila. Depois de ser determinado o peso
seco ha dois modos que fazer a andlise granulométrica: técnicas gravimétricas, por
difraccdo de laser.

3.1.1. Técnicas Gravimétricas

Este € um método muito simples e econdmico. Utilizam-se peneiros com
rede de malhas de diferentes tamanhos calibrados, esse tamanho é designado por
mesh. Normalmente utiliza-se uma coluna de peneiros com malhas de 2mm, 1mm,
0,5mm, 250um, 125um e 63um. A coluna de peneiracdo é agitada pelo agitador de
peneiros (Figura 5). Apds o tempo considerado o suficiente para que o processo se
complete, o material retido em cada peneiro é rigorosamente pesado fazendo-se
depois o célculo da distribuicao granulométrica (Dias et al., 2004)

Figura 5. Coluna de peneiros do laboratério de sedimentologia do IPMA

3.1.2. Método por Difraccdo de Laser

Na técnica de determinagdo de tamanho de particulas por difraccdo de laser,
as particulas sao dispersas num liquido (geralmente dgua) em movimento (Figura 6).
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A presenca das particulas provoca altera¢des, dependentes do tamanho das parti-
culas, no fluxo do liquido, alteracdes essas que sdo detectadas pela radiacdo laser
incidente. O principio do método baseia-se no facto do angulo de difraccdo ser
inversamente proporcional ao tamanho. Nos detectores é medida a intensidade e
o angulo da luz difractada e o sinal é convertido, por meio de software matematico
adequado, nos resultados correspondentes a distribuicdo do tamanho das particulas
(Dias et al., 2004).

foi processameto
principal de dados

célula da

B s detector

luz difractada

Figura 6. Esquema de um equipamento de determinagdo de tamanho de particula por difracgdo laser.
Fonte: Adaptado de Gee et al., 2002

Equipamentos deste tipo tém uma gama muito grande de amplitude de
analise, desde 3,5 mm até 0,05 um, o tempo de ensaio é curto e a reprodutibilidade
é elevada.

O inconveniente deste método reside no tratamento prévio que é necessario
fazer a amostra. Assim, depois de seca, é necessario destruir a matéria organica para
evitar que haja a formacao de suspensdes que dificultam o processo de medicao
da variacdo do tamanho dos granulos. Isto é feito adicionado ao sedimento uma
mistura de perdxido de hidrogénio (H202) a 130 volumes com algumas gotas de
solucdo aquosa de aménia (NH3). Esta mistura vai oxidar a matéria organica pre-
sente nos sedimentos, libertados CO2 gasoso. Para facilitar a reac¢ao, a amostra é
colocada em banho-maria e vai-se adicionando a mistura oxidante até nao haver
libertacdo gasosa. De seguida as amostras sdo lavadas com dgua destilada até a
agua de lavagem apresentar um pH neutro. As amostras sdo introduzidas no equi-
pamento como emulsdo em agua.

3.2. Andlise Elementar

Analise elementar é um processo em que uma amostra é analisada quanto
a sua composicdo elementar. Este processo ocorre por combustdo do material a
temperatura elevada (~11002C) num ambiente rico em oxigénio.

A amostra de sedimento é seca numa estufa a 40°C durante cerca de 24
horas, depois € moida num moinho de esferas, de seguida pesa-se aproximada-
mente 1,5-2 mg de amostra e coloca-se numa microcdpsula de estanho, a qual é
devidamente fechada do modo a ndo haver nenhuma perda de material. A amostra
encapsulada é colocada no analisador onde entra no forno ao mesmo tempo que
é introduzido oxigénio. Quando se da a combustdo da amostra sdo libertados CO,,
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H,O, N, e SO, gasosos 0s quais sdo transportados por meio do gds de arraste (hélio)
ao longo de um circuito até um detector onde os conteudos totais de hidrogénio,
carbono, azoto e enxofre sdo medidos. Uma segunda porg¢do da amostra é colocada
numa mufla a 400°C durante 3 horas, para garantir que toda a matéria organica é
destruida, e essa amostra é colocada no analisador onde é feito um novo ensaio
cujos resultados vao corresponder aos valores de carbono e azoto inorganicos. A
diferenca entre os resultados determinados antes e depois da queima correspondem
ao carbono e azoto orgéanicos.
C C +C

total org inorg
Arazdo Corg/ N
origem da matéria organica, uma vez que grupos de organismos diferentes produzem
matéria orgdnica com uma proporc¢do carbono/azoto diferente, em especial algas
e fitoplancton tém um valor de Corg/NtotaI menor, devido ao facto de estas plantas
produzirem uma maior quantidade de proteina e ndo produzirem celulose (Twichella
et al., 2002). Assim, valores de Corg/NtotaI entre 5 e 8 correspondem tipicamente a
algas, valores entre 10 e 20 indicam uma mistura de matéria organica aquatica e
terrestre e valores superiores a 20 matéria organica de origem terrestre.

Se estes resultados forem correlacionados com os valores de isdtopos de
carbono (6!*C) das mesmas frac¢des é possivel diferenciar entre plantas terrestre C3
e C4 (Brodie et al, 2011). Lamb et al apresenta uma compilacdo de resul-
tados da correlagdo de valores de Cmg/Ntotal e 03C em sedimentos costeiros
em que para além das algas marinhas e de dgua doce, plantas terrestres em C3 e
C4, identifica as condi¢Ges de matéria organica dissolvida (COD) e matéria orga-
nica em suspensdo (COP), aplicando essa correlagdo a reconstrucdo de condicbes
paleoambientais (Lamb et a/, 2006). No entanto, ha uma limitagdo a este método
como se pode verificar pela observacdo do esquema representado na figura 7,
existem sobreposi¢des de algumas das zonas caracteristicas de diferentes fontes de
matéria organica. O modo de obviar este problema serd a determinacdo de outros
marcadores em conjunto com a razao isotdpica de carbono e Corg/N

tem sido utilizada com um marcador para a identificacdo da

total”
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Figura 7. Valores tipicos de 3C** e C/N de matéria organica de diferentes origens.
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3.3 Biomarcadores Organicos

“A few hardy biomolecules remain in the sedimentary record—persistent
ghosts of past life—these provide our biomarker or molecular proxies for paleocli-
matology!” (Eglinton, 2008)

Biomarcadores sdao moléculas organicas especificas, formadas por dtomos
de carbono e hidrogénio (por vezes também oxigénio e azoto), que medem menos
de 100 nm e pesam menos de 1000 Da (~1,7 x 102%g) (Eglinton et al., 2008). Sdo
compostos da familia dos lipidos, insolUveis em dgua, pouco volateis, com grande
estabilidade quimica (Eglinton et al., 2008) que estdo presentes nos trés dominios da
vida: Eucaria, Bacterie e Arcahea, sendo por vezes designadas por fésseis quimicos.
A determinagdo da composi¢do quantitativa e/ou qualitativa das suas misturas per-
mite que seja feita uma estimativa de condi¢cdes ambientais existentes no passado
(Vossenber et al., 1998; Rezanka et al., 2009; Castafieda et al., 2011).

Queima de bb"ﬁ(l I I)
TMSO® OTMS

OTMS

Plantas terrestre superiores

Figura 8. Diferentes biomarcadores e meios de formagdo. Fonte: Adaptado de Castafieda et al., 2011
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Facamos uma rapida andlise da Figura 8, onde sdo representadas estruturas
de moléculas que sdo utilizadas como biomarcadores e o meio ambiente em que
sdo produzidas:

e aestrutura () que inclui compostos do tipo n-alcanos (CH,(CH,) CH,),
n-alcandis (CH,(CH,) CH,OH) e acidos alcandicos (CH,(CH,) CO,H) de
cadeia longa que resultam das ceras que cobrem as superficies das folhas
de quase todas as plantas terrestres, com uma fungdo protectora;

e a estrutura (ll) é do acido vanilico, que resulta da lignina das plantas
superiores terrestre;

e aestrutura (Ill) € um composto designado por levoglucosano, que resulta
da queima da biomassa, ou seja, incéndios florestais;

e aestrutura (V) corresponde a uma C,, , alcenona que faz parte da mem-
brana lipidica de uma microalga e que iremos discutir mais abaixo;

e aestrutura (V) € um marcador para cianobactérias fixadoras de azoto;

e aestrutura (VI) é o composto crenarchaeol da familia dos GDGT, composto
que faz parte da membrana lipidica archaeal e que iremos discutir abaixo;

e aestrutura (VII) é o composto dinosterol, marcador de dinoflagelados,
componentes do fitoplancton marinho e lacustre;

e a estrutura (VIIl) é o composto loliolido que resulta da degradacdo de
compostos presentes em diatomdaceas;

e aestrutura (IX) é o composto isorenierateno , um pigmento produzido
pela bactéria verde sulfurosa, marcador de condicOes de estratificacdo
em lagos;

e aestrutura (X) representa um GDGT, que faz parte da membrana lipidica
de bactérias anaerdbicas do solo, que também iremos discutir abaixo;

e aestrutura (XI) € um adenosil-hopano, proposto como biomarcador de
bactérias de solo.

Se for feita a extraccdo da matéria organica do sedimento representado na
Figura 8, a andlise da composi¢do molecular desse extracto serd uma “imagem” da
contribuicdo de cada um dos diferentes ambientes para a formagdo desse sedimento.
Assim, se se comparar a quantidade de n-alcanos (estrutura (1)) com a quantidade
de alcenonas (estrutura (1V)), iremos determinar a relagdao entre a influéncia con-
tinental e marinha na formacdo desse sedimento.

O primeiro marcador baseado em compostos organicos (as alcenonas de
estrutura (IV) da Figura 8), derivados da membrana lipidica de um microorganismo,
foi proposto em 1986 por Brassell et al. (Brassell et al.,1986). As alcenonas sdo
compostos sintetizados por algas da classe da Haptophytea que fazem parte do
fitoplancton e que tém uma estrutura molecular particular que Ihes confere uma
grande estabilidade quimica (Marlowe et al., 1984). Sdo essencialmente trés com-
postos com estrutura semelhante em que cada um tem um numero diferente de
ligacdes duplas carbono-carbono sendo a proporgao relativa desses trés compostos
gue esta fortemente dependente da temperatura do meio ambiente onde se for-
mam. A partir dos resultados obtidos em estudos feitos em culturas da microalga
Emiliania huxleyi, por Brassell et al (Brassell et al., 1986) definiu um indice, Uk37=([-
C,, - [C D/IC,, )+IC,, J+[C,. 1), que relaciona as concentragBes das trés cetonas
(IV) e que esta correlacionado com a temperatura da superficie da dgua do mar
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(SST) pela equagdo U*__= 0,034 (T) + 0,039 em que T é a temperatura da superficie
da 4dgua do mar (Prahl et al., 1987). Este indice, com algumas alteragdes, continua
a ser aplicado em estudos paleoclimaticos para a determinagdo da temperatura da
variacdo da SST. Mas o facto das algas que sintetizam as alcenonas ndo terem sido
identificadas nem lagos nem em terra, faz com que o U“37 nao possa ser utilizado
para a determinacdo de parametros paleoclimaticos continentais.

Mais recentemente Schouten e os seus colaboradores (Schouten et al., 2002)
propuseram um novo marcador baseado numa familia de lipidos que fazem parte
da membrana lipidica de microorganismos do dominio Archaea, os quais estdo
presentes tanto em ambientes marinhos como continentais. Sdo compostos de 86
atomos de carbono, designados por glicerol-dialquilo-glicerol-tetraéteres (GDGTs),
com estruturas semelhantes as estruturas (V1) ou (X) da Figura 8.

Schouten et al. (Schouten et al., 2002) mostraram que a varia¢ado na distri-
buicdo das estruturas dos GCGTs em ambientes marinhos estd dependente da tem-
peratura, tendo proposto um novo indice designado por TEX, (TetraEther index of
tetraether with 86 carbon atoms) relacionado com o nimero de anéis ciclopentano
(anel de 5 membros) presentes nos diferentes GDGTs. O indice Tex, tem sido utili-
zado para a reconstrucdo da SST em oceanos (SST=(TEX,,-0,28)/0,015) (Huguet et
al, 2006; Kim et al, 2008; Schouten et al, 2005; 2008) e tem também sido aplicado
a sedimentos lacustres na reconstrucao das temperaturas das aguas da superficie
dos lagos (LST=(TEX86—0,25)/0,017 ) (Powers et al., 2005).

Mais recentemente, verificou-se que moléculas de GDGTs com estrutura
semelhante a (X) da Figura 8, existem ndo s6 em lagos mas também em margens
de rios e solos (Weijers et al., 2006; Blaga et al., 2009), tendo Weijers e os seus
colaboradores verificado que o nimero de anéis ciclopentano nesses compostos
varia de acordo com o pH do solo, e o nimero de metilos (CH,) depende da tempe-
ratura ambiente. Com base nestas descobertas foram definidos novos indices, o MBT
(Methylation index in Branched Tetraethers) e o CBT (Cyclization index in Branched
Tetraethers) (Weijers et al. 2007, Rueda et al., 2009, Blaga et al., 2010). Foi ainda
definido um outro indice BIT (Branched and Isoprenoid Tetraether), que relaciona
a quantidade de matéria organica de origem terrestre e marinha (Hopmans et al,
2004). Um estudo de Huan e colaboradores (Huan et al., 2012) em varios solos com
origem na China confirmou que os GDGTs sdo bons marcadores de clima continen-
tal, estando os indices MBT e CBT correlacionados com a temperatura média do ar
(TMA) e o pH do solo, podendo, portanto, serem utilizados como biomarcadores
terrestres (MAT=(MBT-0,22-0,187xCBT)/0,020 e pH=(3,33-CBT)/0,38)

A primeira referéncia as potencialidades da utilizacdo dos biomarcadores
GDGTs em arqueologia surge em 2009 num relatério de um workshop (Cohen et
al., 2009) e os primeiros resultados de estudos sé agora comecam a ser publicados
(Blaga et al, 2013; Birks et al, 2014), o que mostra as evidentes potencialidades
desta técnica.

O procedimento analitico é o seguinte: os sedimentos e/ou solos sdo ou
liofilizados ou secos numa estufa (dependendo da quantidade de agua que conte-
nham) e em seguida sdo esmagados e homogeneizados num almofariz. Cerca de
5 a 10 g de amostra sao extraidos 3 vezes com solventes organicos de diferentes
polaridades (hexano, diclorometano e metanol) num equipamento de ultra-sons.
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Os extractos combinados sdo concentrados sob uma corrente de azoto gasoso e
fraccionados utilizando uma coluna de cromatografia com alumina. A fracgdo mais
polar, contendo os GDGTs, é em seguida seca e depois analisada num equipamento
de cromatografia liquida acoplado a um espectrémetro de massa.

4. Conclusao

Podemos dizer, portanto, que a quimica ja se tornou uma das ciéncias que
faz parte integrante das equipas de arqueologia. O desenvolvimento recente das
ferramentas analiticas torna esta ligagdo cada vez mais produtiva, permitindo a
utilizacdo de compostos vestigiais na procura de explicagdes sobre a evolu¢do do
Homem e das condi¢cdes ambientais que o rodeiam.
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ABSTRACT

Archaeology has been establishing interactions with other sciences to build teams
for along time but only the latest advancements in analytical chemistry allowed to
use organic biomarkers for paleoenvironmental research purposes. This paper is
intended to demonstrate the usefulness of these biomarkers and the importance
of all the steps in the process - from on-site excavation to sampling and laboratory
analysis - to achieve significant results.
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1. Archaeology and other Sciences

Scientific projects are increasingly interdisciplinary. Archaeology was perhaps
the first science to form interdisciplinary teams, with two-way interactions, taking
advantage of the expertise of sciences such as history, architecture, biology, botany,
among others and using latest techniques such as GIS (Geographic Information Sys-
tem) and 3D reconstructions (Smith et al., 2012). Moreover, with their expertise
and findings, archaeologists contribute to history, anthropology, geophysics, palaeo-
magnetism, etc. (Schiffer et al., 2013; Vita-Finzi et al., 2013; Bintliff et al., 1986).

Chemistry has also benefited from archaeological findings. One example of
this was the analysis of blue pigments, known as Maya Blue, used by ancient Maya
and other Mesoamerican peoples on murals, ceramics and sculptures since at least
the 8th century. It is a blue pigment, with colours ranging from bright turquoise
blue to dark greenish blue, which provides great stability towards acidic, basic and
organic reactants as well as biodegradation (Doménech et al., 2009). Lab analysis
of this product revealed a hybrid compound, an organic-inorganic nanocomposite
resulting from the chemical bond of the organic molecules of indigo colorant, a
natural blue dye extracted from around the world (in Portugal it is extracted from
the plant /satis tinctoria, also known as blue of dyers), which form a nanostructure
with the inorganic clay matrix of palygorskite. Pigment analysis and the unexpected
discovery of its unique hybrid structure led to the development of new materials.
(Doménech et al., 2009; Doménech et al., 2013).

When one considers the contribution that chemical analysis can make to
archaeology, our attention is first drawn to the analysis of inorganic artifacts such
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as ceramics, glass or metal because these are the most visible records, but organic
materials have been gaining more and more significance such as the identification
of organic residues in vessels, DNA analysis on bones to identify species. With
recent advancements in analytical techniques it was possible to go from the visible
scale down to the microscopic or even cellular level allowing the identification of
specific compounds or their quantitative distribution and, therefore, of a particular
material or specific feature. These compounds are referred to as molecular markers
or biomarkers. Most of these compounds belong to the class of lipids.

2. At the Archaeological Site

According to Fekri Hassan:

“There is nothing more abundant in an archaeological site than the sediment
matrix, and there is perhaps nothing more readily available in the area of a site
than the sediments of past environments. Yet, archaeologists are rarely aware of
the potentials of sediment analysis” (Hassan, 1978)

Therefore, let us not forget what sometimes is neglected by archaeologists, i.e.
the soil and/or sediments that surround the artifacts and characterise the archaeo-
logical site. Although not visible, the materials contained in the soils and even the
soils themselves, are full of information that can help solve archaeological puzzles.
Chemical analyses on archaeological sediments provide information, for instance,
on the type of human activities and/or the changes in palaeoclimatic conditions.
(Holliday et al., 2010). Magnetic geophysical surveys are of great importance in the
detection of buried archaeological remains, since the magnetic properties of most
of these structures are different from those of the soil where they are found (Dirix
et al., 2013). But for the results to be valid, both in archaeological and chemical/
geophysical terms and others, protocols must be established from the early stages
which include all the methodologies suitable for the different sciences involved in
the project, with the first step being the collection of samples.

2.1. Excavation and Sampling

Archaeologists have been for long developing strategies to define where
to dig and what artifacts to collect, but for the soils and/or sediment samples
to proceed to physical-chemical, biological tests, it is necessary to use sampling
analytical strategies to ensure that the sample is representative of the population
under study. According to L.R. Binford (Binford et al., 1964), to an archaeologist,
sampling is essentially probabilistic because sampling units have the same theore-
tical probability of being selected. This random method may be reasonable for the
collection of artifacts but cannot be applied to the collection of soil or sediments if
tests are intended to test the systematic variation of a given marker or to study a
given feature and/or property (Scheel-Ybert et al., 2005; Wells, 2010). For example,
the results obtained by chemical analysis of a sample will become meaningless if
it has not been collected, packaged and stored conveniently. Within an archaeolo-
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gical excavation site, the selection of the sampling area must take into account its
suitability to provide material (soil or sediment) for chemical or geophysical analy-
sis. Sometimes the soil containing the archaeological remains suffered so many
changes over time that it is difficult to draw meaningful conclusions from sample
analysis (Dirix et al., 2013). In these cases it is important to remember that the
sediments from nearby undisturbed areas, particularly lakes, can likewise provide
the information required to obtain analytical results for the reconstruction e.g. of
palaeoclimates and human activities. (Hassan et al., 1978).

According to Higginbotham (1985) archaeological surveys focus on the third
and fourth dimensions: depth and time.

Sir Mortimer Wheeler divides archaeological excavations into two types:
vertical and horizontal excavation (Wheeler, 1954)

“By vertical horizontal excavation [sic] is meant the uncovering of the whole
or a large part of a specific phase in the occupation of an ancient site, in order to
reveal fully its layout and function.... By vertical excavation is meant the excavation
of a restricted area in depth, with a view to ascertaining the succession of cultures
or of phases and so producing a time-scale or culture-scale for the site. The two
procedures are of course complementary, not antagonistic.....”

2.2. Vertical excavation

In a vertical excavation there are two methods of collecting samples for
analysis: either take samples from along the excavation walls or use a percussion
drilling equipment.

In the first method samples are collected along the excavation wall at dis-
tances more or less constant and perpendicular to each other. The portion to be
collected must be calculated taking into account the balance between the amount
and the number of samples.

Figure 1. Schematic of sample collection in vertical excavations

The schematic in Figure 1 shows that few samples are collected in column A
but they have a significant volume which will enable all tests to be carried out; in
column B the number of samples is much higher but their individual volume is small.
If variation throughout the stratigraphic column in terms of human settlement,
vegetal cover or palaeoclimate is to be studied, B will be the most suitable method.
Whatever the collection method, samples should be stored in duly identified bags
including colour (using the Munsell chart), granulometry (coarse and fine sediments
and clay) as well as any other feature that seems relevant such as the presence of
coal residues, artifacts, abrupt variations in the appearance of sediment. If organic
compounds are to be analysed the use of gloves is required to avoid contamination.
Figure 2 shows a column prepared on a vertical excavation.

Figure 2. Example of a vertical excavation, Povoado de Fontes (Abrantes).
Source: Photo courtesy of Ana Cruz, 2011
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With a percussion drilling machine (Figure 3) several tenths of meters of
sediment can be obtained which allows high resolution, crucial for studies on the
variation in human settlement or palaeoclimatic parameters.

Figure 3. Vertical excavation, Anta 1 de Vale da Laje (Tomar).
Source: Photo courtesy of Ana Cruz, 1990

After collection, the sampling material should, as soon as possible, be wrapped
in cling film and put into cold storage until it is used to avoid contamination. The
first thing to do when you start to study this kind of material is to describe it. This
visual description, which should always be accompanied by photographic record,
enables the identification of colour variations throughout the whole length accor-
ding to Munsell’s chart as well as variations in the structures of sediments (sands,
silts and clay) and any other feature deemed relevant (e.g. any identifiable remain
of minerals, animals or vegetables). Wherever possible, half of the material should
be stored undisturbed.

2.3. Horizontal excavation

This type of excavation poses the most problems with respect to ensuring
non-contamination of collected sediment. Here the grid system is used (the most
common method in archaeology) but it does not allow variation studies on land
occupation or palaeoclimatic parameters over time.

Still on site, the soil is observed to identify the colour according to Munsell’s
colour chart and the texture of samples. The samples must be collected using a
spoon or spatula and, once duly labelled, kept in cold storage until they are analysed.

Determination of soil pH can also be done when still on site. This is an
important factor for determining the potential for archaeological preservation of
artifacts such as bones, shells and metal objects and therefore can be used as an
indicator of where to excavate. The pH value can be determined in a quite simple
manner: a soil sample is collected ensuring that a thickness of 5cm of the surface
layer is removed for fear of being contaminated by recent anthropogenic activity.
The sample is mixed with distilled water, stirred vigorously at regular intervals over
about 1 hour and allowed to rest until the solid material has been deposited. Soil
pH can be determined in loco using a portable pH electrode or even a simple pH
paper (paper strip that changes colour depending on the pH of the solution (Figure
4) (Matthiesen, 2004).

Figure 4. Examples of pH paper

In archaeology the analysis of soil pH has been used as an aid for delimiting
archaeological sites, determining the relative antiquity of surveys and delimiting
recently disturbed soils (Woods et al, 2010). Areas with intense anthropogenic activity
show an increased soil pH value due to the presence of ashes whose components
(calcium and sodium carbonates, calcium and sodium hydroxides and calcium sul-
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phate) are mainly alkali. The preservation of bones in archaeological sites is also
largely explained by variations in pH (Woods et al., 2010), i.e. if the normal soil pH
is high (basic) conditions are favourable for proper preservation of organic remains;
if on the contrary it is low (acid), they will deteriorate easily.

Whatever the sampling process used, subsampling is the next stage. At this
stage, all the analysis parameters must be set so as to divide each fraction according
to those parameters. In order to ensure that the comparison between the results
of the different analyses is as accurate as possible, different tests should be done
using the material of one and the same fraction, which should preferably be sub-
sampled by the various members of the team (the geophysicist, the geochemist, the
palynologist, the palaeobiologist, the micropalaeontologist, etc.). This will ensure
that samples are collected without delay and stored conveniently until they are
analysed (Scheel-Ybert et al., 2005).

3. The Laboratory Work

Let us take as a case study a review of the palaeoclimatic parameters in an
archaeological site.

Any soil or sediment, whether or not of an archaeological site, is essentially
composed of mineral and organic matter, and there may be great variation in the
proportion of the two materials.

The inorganic matter in the soil has a very variable composition containing
rock fragments and primary and secondary minerals such as, for example, metal
oxides and hydroxides.

The organic matter in the soil derives from remains of living organisms (animals,
plants or other organisms) in a more or less advanced state of decomposition. It is
this organic strata that contains the information about the sources that produced it
and the conditions in which it was produced. Therefore this paper deals essentially
with the study of this organic matter.

The analytical methods used in the geochemical characterisation are gene-
rally the following:

e Particle size analysis: grain size distribution;

e Elemental analysis: Determination of inorganic and organic carbon and

nitrogen;

e Analysis of organic biomarkers: origin of organic matter, determination

of palaeoclimatic parameters.

3.1. Particle Size Analysis

By particle size analysis is meant the determination of the percent by weight
of the material’s grain size. This characterisation is important for extraction pro-
cesses. In general, excluding coarse material of more than 2 mm in diameter, there
are three types: sand formed by more or less harsh debris with a diameter ranging
between 2 mm and 0,05 mm; silt formed by very thin particles of between 0,05
and 0,002 mm and clay composed of particles with a diameter less than 0,002mm.
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To determine the grain size, 5 cm?® of each sample is first placed into steel
capsules (previously weighed and numbered). The capsules are then transferred to
a kiln set at 40 degrees Celsius where they remain for 48 hours in order to ensure
a slow drying process and avoid damaging the clay. Once the dry weight is deter-
mined, two processes can be used for particle size analysis: gravimetric techniques
or laser diffraction.

3.1.1. Gravimetric Techniques

This is a very simple and cost-effective method. Calibrated sieves of diffe-
rent mesh sizes are used. The use of a sieve column with meshes of 2mm, 1mm,
0,5mm, 250um, 125um and 63um is a common procedure. The column is stirred
by the sieve shaker (Figure 5). Once the set time is complete, the material retained
on each sieve is weighed up carefully after calculating the particle size distribution
(Dias et al., 2004).

Figure 5. Sieve column from the sedimentology lab of the IPMA
3.1.2. Laser Diffraction

In the laser diffraction method, the particles are dispersed in a liquid (usually
water) in motion (Figure 6). Particles cause changes in the liquid flow according to
their size and these changes are detected by the incident laser radiation. The basic
principle of the method lies on the fact that the diffraction angle is inversely pro-
portional to size. The detectors measure the intensity and the angle of diffracted
light and the signal is converted, by means of appropriate mathematical software,
in the results for particle size distribution (Dias et al., 2004).

Figure 6. Schematic of an apparatus for determining particle size by laser diffraction.
Source: Abridged from Gee et al., 2002

This type of equipment has a very wide range of analysis, from 3,5 mm to
0,05 um, test time is short and reliability is high.

The drawback of this method is that samples require pre-treatment. Thus,
after drying, the organic matter must be destroyed to prevent the formation of
suspensions that hinder the process of measuring particle size variation. This is
achieved by adding a mixture of hydrogen peroxide (H202) at 130 volumes and a
few drops of aqueous ammonia solution (NH3) to the sediment. This mixture oxidi-
ses the organic matter present in sediments while CO2 is released. To facilitate the
reaction, the sample is placed in a water bath and the oxidising mixture is added
until no gasis released. Then the samples are washed with distilled water until the
wash water is at neutral pH. The samples are introduced in the apparatus in the
form of aqueous emulsion.
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3.2. Elemental Analysis

Elemental analysis is a process through which a sample is analysed for its
elemental composition. This process takes place by combustion of the material at
high temperature (~1100 degrees Celsius) in an oxygen-rich environment.

The sample is dried in a kiln at 40 degrees Celsius for about 24 hours and
ground in a ball mill. Then a 1,5-2 mg portion is weighed and placed in a sealed
tin microcapsule to avoid loss of material. The encapsulated sample is placed in
the analyser where it is introduced into the kiln while oxygen is injected. When
sample combustion occurs CO,, H,0, N.,and SO, gases are released and carried with
the carrier gas (helium) along a track up to a detector in which the total contents
of hydrogen, carbon, nitrogen and sulphur are measured. A second portion of the
sample is placed in a muffle furnace at 400 degrees Celsius for 3 hours to ensure
that all organic material is destroyed and placed in the analyser for a new test to
determine the content values of inorganic carbon and nitrogen. The difference
between the results determined before and after burning match organic carbon
and nitrogen.

C C +C

total org inorg

The Corg/NtotaI ratio has been used as a marker for the identification of the
source of organic matter, since different groups of organisms produce organic
matter with different carbon/nitrogen ratios; especially algae and phytoplankton
have a smaller Corg/Ntotal ratio because they produce a higher amount of protein
and do not produce cellulose (Twichella et al, 2002). Thus, the values of Corg/NtotaI
ranging between 5 and 8 typically correspond to algae, values between 10 and 20
indicate a mixture of aqueous and terrestrial organic matter and values higher than
20 terrestrial to organic matter.

Correlating these results with the values of carbon isotopes (5*3C) of the
same fractions, it is possible to distinguish between terrestrial plants, C3 and C4
(Brodie et al, 2011). Lamb et al provide a compilation of the values of
Corg/NtotaI
algae and C3 and C4 plants, the dissolved organic carbon (DOC) and the suspended
organic carbon (SOC) ratios are also identified using this correlation to reconstruct
paleoenvironmental conditions (Lamb et al, 2006). However, there is a limitation
to this method as can be seen by observing the schematic of Figure 7: there is
overlapping of sections of different organic material sources. This problem can be

overcome by determining other markers in conjunction with the Corg/NtotaI ratio.

and 8%3C in coastal sediments, in which besides marine and fresh water

Figure 7. Typical values of 6C* and C/N of organic matter from various sources.
Source: Abridged from Lamb et al., 2006
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3.3. Organic Biomarkers

“A few hardy biomolecules remain in the sedimentary record—persistent
ghosts of past life—these provide our biomarker or molecular proxies for paleocli-
matology!” (Eglinton, 2008)

Biomarkers are specific organic molecules formed by carbon and hydrogen
atoms (sometimes also oxygen and nitrogen), measuring less than 100 nm and weigh
less than 1,000 Da (~1,7 x 102%g) (Eglinton et al., 2008). They are water-insoluble
and non-volatile lipid-like compounds with good chemical stability (Eglinton et al.,
2008) present in the three life domains: Eucaria, Bacterie and Arcahea sometimes
known by chemical fossils. The determination of the quantitative and/or qualitative
composition of the mixtures allows an estimate of past environmental conditions
(Vossenber et al., 1998; Rezanka et al., 2009; Castafieda et al., 2011).

Figure 8. Different biomarkers and means of formation. Source: Abridged from
Castafieda et al., 2011

Let us take a quick look at Figure 8 that shows molecular structures used as
biomarkers and the environment in which they are produced:

e structure (I) which includes n-alkane-type compounds (CH,(CH,) CH,),
n-alkanols (CH,(CH,) CH,OH) and long-chain alkanolic acids (CH,(CH,)
.CO,H) originating from protective waxes that cover the leaves of almost
all terrestrial plants;

e structure (ll) is of vanillic acid derived from the lignin of terrestrial higher
plants;

e structure (lll) is a compound called levoglucosan resulting from burning
of biomass, i.e. forest fires;

e structure (IV) represents a C___ alkenone that is part of the lipid mem-

brane of a microalgae, whichsxill be discussed later in the text;

e structure (V) is a marker for nitrogen-fixing cyanobacteria;

e structure (V) is a branched GDGT compound, crenarchaeol, which is part

of the archaeal lipid membrane (will be discussed below);

e structure (VII) is the chemical compound dinosterol, marker of dinofla-

gellates, components of marine and lacustrine phytoplankton;

e structure (VIII) is the loliolide compound derived from the degradation

of compounds found in diatomacea;

e structure (IX) is the chemical compound isorenieratene, a pigment pro-

duced by the green sulphurous bacterium, marker of lake stratification;

e structure (X) represents a GDGT, which is part of the lipid membrane of

anaerobic bacteria from the soil and will also be discussed below;

e structure (XI) is an adenosyl-hopane proposed as a biomarker for soil

bacteria.

If organic matter was extracted from the sediment shown in Figure 8, the
analysis of the molecular composition of that extract would be a “picture” of the
contribution of each of the different environments for the formation of that sedi-
ment. Thus, if we compare the amount of n-alkanes (structure (I) with the amount
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of alkenones (structure (V) we will determine the relationship between inland and
marine influences on the formation of the sediment.

The first marker based on organic compounds (the alkenone structure (1V)
in Figure 8, derived from the lipid membrane of a microorganism was proposed in
1986 by Brassell et al (Brassell et al., 1986). Alkenones are compounds synthesised
by haptophyte algae found in phytoplankton with a particular molecular structure
that provides high chemical stability (Marlowe et al., 1984). These are mainly three
compounds with a similar structure, each with a different number of carbon-carbon
double bonds, the proportion of each being strongly dependent on the temperature
of the environment in which they originated. From the results obtained in studies
carried out in cultures of the microalga Emiliania huxleyi, Brassell et al (Brassell et
al., 1986) set an index, Uk37=([C37:2]-[C37: 4])/([C37:2)+[C37:3]+[C37: ,1), which correlates with
the concentrations of the three ketones (IV) and with seawater surface temperature
(SST) by the equation U, = 0.034 (T) + 0.039 where T stands for the temperature of
the seawater surface (Prahl et al., 1987). This index, with some changes, continues
to be used in palaeoclimate studies to determine the SST variation. But as no algae
with the ability to synthesise alkenones have been identified in lacustrine or inland
water areas, the U, cannot be used to determine inland palaeoclimatic parameters.

More recently Schouten and his co-workers (Schouten et al., 2002) propo-
sed a new marker based on a family of lipids that are part of the lipid membrane
of microorganisms from the Archaea domain, which are found both in marine
and inland environments. They are compounds with 80 carbon atoms known by
glycerol dialkyl glycerol tetraethers (GDGTs) whose structures are similar to (VI) or
(X) shown in Figure 8.

Schouten et al (Schouten et al., 2002) showed that the variation in the
distribution of GDGT structures in marine environments is temperature depen-
dent, and proposed a new index called TEX,, (TetraEther index of tetraether with
86 carbon atoms) related to the number of cyclopentane rings (5-membered ring)
present in the different GDGTs. The Tex,  index has been used to reconstruct SST
in oceans (SST=(TEX86-0,28)/O,015) (Huguet et al., 2006; Kim et al., 2008; Schouten
et al., 2005, 2008) as well as the surface temperature of lacustrine environments
(LST=(TEX,,-0,25)/0,017 ) (Powers et al., 2005).

More recently, it was found that GDGT molecules of structure similar to (X)
in Figure 8 are found not only in lakes but also in river banks and soils (Weijers et
al., 2006; Blaga et al., 2009). Weijers and his co-workers found that the number
of cyclopentane rings in these compounds varies with soil pH and that the number
of methyls (CH,) depends on ambient temperature. Based on these findings, new
indices have been developed, MBT (Methylation index in Branched Tetraethers) and
CBT (Cyclisation index in Branched Tetraethers) (Weijers et al., 2007, Rueda et al.,
2009, Blaga et al. 2010). Another BIT index (B ranched and Isoprenoid Tetraether)
has also been defined, which relates the proportions of terrestrial and marine organic
matter (Hopmans et al., 2004). A study by Huan and his co-workers (Huan et al.,
2012) on various soils originating in China confirmed that GDGTs are good markers
for continental climate, with the MBT and CBT indices being correlated with the
mean air temperature (MAT) and soil pH, and therefore they can be used as terres-
trial biomarkers (MAT = (MAT=(MBT-0,22-0,187xCBT)/0,020 e pH=(3,33-CBT)/0,38)
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The first reference to the potential offered by the use of GDGT markers in
archaeology appears in 2009 in a workshop report (Cohen et al, 2009) and the first
results of studies are only now beginning to be published (Blaga et al., 2013; Birks
et al., 2014), which shows the obvious potential of this technique.

The analytical procedure is as follows: sediment and/or soil are lyophilised or
kiln dried (depending on its moisture content) and then crushed and homogenised
in a mortar. About 5 to 10 g of sample is extracted three times with organic solvents
of different polarity (hexane, dichloromethane and methanol) in an ultrasonic
machine. The combined extracts are concentrated under a stream of nitrogen gas
and fractionated using a chromatography column with alumina. The more polar
fraction containing the GDGTs is then dried and analysed by a reversed-phase liquid
chromatography unit coupled to a mass spectrometer.

4. Conclusion

We can therefore say that chemistry has become an integral part of modern
archaeology. Recent advancements in analytical tools makes this contribution
increasingly fruitful as it allows to use trace amounts of archaeological remains in
the quest for a better understanding about human evolution and ancestral envi-

ronments.

English Language Version: Fatima Paiva (fatimapaiva@ipt.pt)
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RESUMO

Neste artigo reflectiu-se sobre o contributo do design grafico ou de comunicagdo
na compreensdo e no entendimento da investigacdo arqueoldgica. Procurou-se
demonstrar que tal dara origem, a breve trecho, a uma nova categoria — o design
arqueoldgico —, que servird com rigor as necessidades de representagdo das culturas
gue a arqueologia moderna estuda.

Reflectiu-se sobre o facto do design grafico dever ser exacto na sua interpretacao
da cultura material das antigas comunidades, porque apenas desta forma servird
cientificamente as necessidades da investigacdo arqueoldgica.

Reforcou-se a ideia de quao importante é o papel do desenho na representacdo
dos artefactos e objectos do passado, e nomeadamente sobre o facto das suas
potencialidades se terem expandido gracas as tecnologias digitais de 3D que tém
permitido a visualizacdo de espacos que doutra forma ndo estariam ao nosso alcance.

Por fim, concluiu-se que os arquedlogos e os designers graficos terdao de trabalhar
em conjunto em beneficio do rigor cientifico e do entendimento pleno e exacto do
nosso passado mais remoto.

Palavras-chave: Arqueologia, arqueologia digital, design grafico, design arqueoldgico
e desenho arqueoldgico.

O corpus teodrico da arqueologia e do design grafico

A Arqueologia é a ciéncia que estuda a Pré-Histdria e a Histéria humana,
através da escavacgao de lugares e da andlise de artefactos e de restos de objectos,
de forma a contar-nos a histdria do passado e as histérias desse passado (1).

A arqueologia digital explora as relages bdsicas que os arquedlogos tém
com as tecnologias de informacado e comunicacgado, para avaliar o impacto que tais
inovacdes tém na forma como a arqueologia é praticada (2).

O design arqueoldgico é a actividade que combina o design de comunicacao
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com métodos arqueoldgicos de avaliacdo da cultura material para produzir novas
formas de identidade. E uma metodologia de pesquisa que permite analisar as pra-
ticas culturais com vista a dar a conhecer a identidade de uma comunidade (3). A
intencdo dessa metodologia é estabelecer a ponte entre dois momentos histéricos,
0 passado e a interpretacao presente desse mesmo passado.

1. A arqueologia e o desenho

“O desenho é o centro de toda a produgdo artistica (...)” (4). Permite pro-
duzir mapas, imagens e reconstrugées arqueoldgicas em 2 e 3D. Esses registos de
lugares arqueoldgicos ajudam a compreender as suas fungles, e a perceber as
diferencas nas reconstrugdes de diferentes periodos. As necessidades da comuni-
dade de arquedlogos, no que diz respeito a estas reconstrucdes das estruturas ou
ambientes sdo considerdveis, porque, para além dos dbvios beneficios em termos
da validacdo das avaliagdes, permitem entender melhor as funcdes dos espacos e
das colectividades que os ocupavam (5). Estas reconstrugées sao, regra geral, feitas
por investigadores com o apoio de técnicos ou designers graficos.

Qualquer escavagdo rotineira desenterra centenas de objectos perdidos
do passado. Estes, ndo s6 nos proporcionam informacdo sobre a expertise técnica
e estilo de vida das comunidades que os conceberam e utilizaram, como s3o de
grande préstimo para ajudar os arquedlogos a datarem as diferentes fases de
ocupacgao de um lugar.

Garantir que o desenho de um objecto contém o maximo de informacdo
arqueoldgica requer uma cuidadosa atengdo ao detalhe e a habilidade para adaptar
o estilo de desenho de forma a reflectir o objecto a ser ilustrado. Qualquer detalhe
é importante no registo grafico arqueolégico, uma vez que o desenho incompleto
significa perda de informacao.

Os softwares modernos providenciam uma grande variedade de ferramentas
para utilizar em desenho. Talvez, por isso, seja 0 método padrdo para documentar
artefactos arqueoldgicos. E utilizado para representar diferentes tipos de desco-
bertas, como edificios, estatuas, artefactos e outros.

Nos ultimos 50 anos, as novas aplicagdes digitais tornaram-se uma caracte-
ristica da pesquisa arqueoldgica. “Desde os anos 90 que a Ciéncia dos Computadores
se orientou para a cria¢éo de ferramentas e solugées para o desenvolvimento de
modelos virtuais (..) e rapidamente se tornou numa verdadeira abordagem tedrica
e prdtica para os problemas da arqueologia. Como consequéncia, a técnica de res-
tauracdo digital de objectos em 3D é talvez a tendéncia mais comum nos projectos
interdisciplinares relacionados com a interpretagdo e a disseminagdo do conheci-
mento arqueoldgico (...)” (6).

Por outro lado, muitas reconstru¢des produzidas com aplicagGes graficas
digitais apresentam representacdes de objectos demasiado realistas. Estas recons-
trucOes virtuais sdo as vezes exageradas e, em alguns casos, reconstruidas a partir
de documentacao pobre e incompleta. Este facto mostra que, no passado, o discurso
arqueoldgico ndo era (e, por vezes, continua a ndo ser) entendido pelos experts

°
(!:Flmrope | 283



em grafismos computarizados (7). Mas o computador tornou-se uma ferramenta
indispensavel na arqueologia moderna para fazer medicGes, gravar, organizar, pes-
quisar, discutir e apresentar resultados e evidéncias arqueoldgicas dentro do seu
ambiente histdrico.

2. A arqueologia e o design grafico

“A comunicag¢do visual, no seu sentido mais amplo tem uma longa histdria
(...).As representacgées grdficas podem ser sinais, como as letras do alfabeto, ou
formar parte de um sistema de signos, como as sinalizagdes nas estradas. Quando
reunidas, as marcas grdficas — como as linhas de um desenho ou os pontos de uma
fotografia — formam imagens. O design grdfico é a arte de criar ou escolher tais
marcas, combinando-as numa superficie qualquer para transmitir uma ideia” (8).

Criar um bom projecto de design para mostrar o entendimento de uma comu-
nidade do passado é uma tarefa que exige uma meticulosa avaliacdo das evidéncias
arqueoldgicas disponiveis. Cada vez mais a Arqueologia moderna recorre ao design
para proporcionar informacdo sobre o passado. Este constitui uma componente
fundamental para educar, explicar e esclarecer os nossos remotos antecedentes.

A Inglaterra tem uma grande tradicdo no uso de recursos de design para
proporcionar informacdo sobre o passado. Esta pratica tem-se alargado aos paises
mais desenvolvidos. As novas tecnologias tém proporcionado a expansdo dessa
pratica e permitido a criacdo de registos de grande fidedignidade, para serem uti-
lizados em livros, espacos museoldgicos ou in situ.

Como complemento da ilustragdo arqueoldgica tradicional, actualmente
é possivel, gracas a programas, como os que o Adobe Creative Suite (CS6) incluir,
produzir mapas, planos e secgdes, tratar qualquer tipo de imagem para impressao
ou arquivo, desenhar materiais graficos para exposi¢des e outros, como brochuras,
catalogos e livros; ou seja, somando a Arqueologia a comunicagdo grafica é possivel
desenvolver projectos arqueoldgicos que combinam o rigor e a precisdo técnica
com inovagao.

As modernas técnicas de design permitem criar modelos digitais realisticos
de cidades, edificios, terrenos, artefactos e lugares arqueoldgicos. A utilizacdo de
instrumentos tecnoldgicos, como a digitalizacdo 3D a laser auxilia os investigado-
res no resgate do patrimdnio histdrico e cultural. Porém, é sempre dificil imaginar
como um lugar arqueoldégico era no passado, especialmente quando estd reduzido
a menos que as suas estruturas fundacionais. O objectivo do design grafico é dar
vida a esses lugares, esbocando a representacao de hipdteses sobre os mesmos.

Conclusao

Um principio central das muitas leis e regulamentag¢des que sustentam as
consideracgOes arqueoldgicas é o de que os estudos devem ser cuidadosamente
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planeados de modo a servir efectivamente o interesse publico. O design grafico
desempenha um importante papel nesse processo.

Entre as fun¢des que actualmente ocupa, estd a de colocar a descoberto
a informacdo contida nos objectos arqueoldgicos. Além de que a sua metodologia
é flexivel o suficiente para que os parametros estabelecidos na representacdo de
determinada coleccdo possam ser adaptados de forma a traduzir as especificidades
de cada uma das comunidades.

Como metodologia de representacao da pesquisa arqueoldgica é responsavel
por procurar solucdes inovadoras no que diz respeito a redescoberta daidentidade
das anteriores comunidades. Usa a combinacdo de dois campos distintos, a pesquisa
arqueoldgica e as técnicas do projecto de design, como forma de gerar reflexdes
analiticas sobre essas mesmas comunidades, contribuindo para revelar o passado
no presente, nos seus variados aspectos, nomeadamente nos seus enquadramentos
étnicos.

E uma metodologia de representacéo ilustrativa, que pode ser aplicada
mesmo quando ndo existem documentos escritos que testemunhem com rigor os
habitos do passado, devido ao potencial das inovac¢des tecnoldgicas.

A investigacdo arqueoldgica é agora, mais do que nunca, mediada pelo
design; é este que informa efectivamente. Este, ndo sé esta preparado para integrar
conhecimentos de outras disciplinas como a Histéria ou a Etnografia, como adopta
abordagens de pesquisa sistematizadas e adequadas a cada projecto. E ele que
explica, direcciona e impulsiona efectivamente nos destinatarios sentimentos de
verdadeira estupefacgdo perante o confronto com as reliquias do nosso passado, o
que o que o torna uma importante arma na dialéctica entre a redescoberta arqueo-
l6gica e a sua transmissao.

NOTAS
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ABSTRACT

This article focuses on the contribution of graphic or communication design to
understanding archaeological research. It seeks to demonstrate that this will result,
in the short term, in a new category of design - archaeological design - which will
accurately represent the needs of the cultures studied by modern archaeology.

It also reflects on the fact that graphic design should be accurate in its interpretation
of the material culture of ancient communities, because this is the only way it will
meet the scientific needs of archaeological research.

It also reinforces the importance of drawing in the representation of artifacts and
objects from the past, particularly the expansion of its potential thanks to digital
3D printing technologies which have enabled the representation and visualisation
of spaces that otherwise would not be within our reach.

Finally, it concludes that archaeologists and graphic designers will have to work
together for the benefit of scientific rigour and full understanding of our remote past.

Key-words: Archaeology, digital archaeology, graphic design, archaeological design
and a archaeological drawing

The theoretical corpus of archaeology and graphic design

Archaeology is the science that studies prehistory and human history through
the excavation of sites and the analysis of artifacts and other physical remains, in
order to tell the history of past times and the stories of those times (1).

Digital archaeology explores the basic relationships archaeologists have
with information and communication technologies to assess the impact of these
innovations on archaeological practices (2).

Archaeological design is the activity that combines communication design
with archaeological methods for examining material culture so as to produce new
forms of identity. It is a research methodology that allows us to analyse cultural
practices in order to disseminate the identity of a community (3). The purpose of
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this methodology is to establish a bridge between two historical moments: the past
and the interpretation of that past in the present.

Archaeology and design

“Design is the centre of all artistic production (...)” (4). It allows the pro-
duction of maps, images, and 2D and 3D archaeological reconstructions. These
records of archaeological sites help us understand their functions and the differen-
ces in the reconstructions of different periods. The reconstruction of structures
or environments is crucial for the archaeological community because, apart from
the obvious benefits in terms of the validation of assessments, it contributes to
a better understanding of the functions of the spaces and the communities they
served (5). These reconstructions are generally made by researchers with the help
of technicians or graphic designers.

Any routine excavation unearths hundreds of objects from remote past
times. These not only provide information about the technical expertise and lifestyle
of the communities who created and used them, but also help archaeologists date
the various phases of settlement in a particular area.

Ensuring that the drawing of an object contains the maximum of archaeo-
logical information requires careful attention to detail and the ability to adapt the
drawing style so as to mirror the object to be illustrated. Every detail is important
in graphic archaeological recording as an incomplete drawing implies loss of infor-
mation.

Modern software solutions provide a wide variety of tools for use in drawing.
That is perhaps why it is the standard method of documenting archaeological arti-
facts. It is used to represent different kinds of findings such as buildings, statues,
artifacts and others.

Over the past 50 years, new digital applications have become a feature of
archaeological research. “Since the 90s that Computer Science has been oriented
to the creation of tools and solutions for developing virtual models (...) and quickly
became a true theoretical and practical approach to archaeological problems. As
a consequence, the technique of digital reconstruction of 3D objects is perhaps the
most common trend in interdisciplinary projects related to the interpretation and
dissemination of archaeological knowledge {(...)” (6).

On the other hand, many digital reconstructions produced with graphics
applications have too realistic representations of objects. These virtual reconstructions
are sometimes exaggerated and are, in some cases, based on poor and incomplete
documentation. This shows that, in the past, archaeological speech was not (and
sometimes is still not) understood by experts in computer graphics (7). But computers
have become indispensable tools in modern archaeology to take measurements,
record, organise, search, discuss and present findings and archaeological evidence
within its historic setting.
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Archaeology and graphic design

“Visual communication in its broadest sense has a long history (...). Graphic
representations may be signs such as the letters of the alphabet or form part of a
system of signs such as road signs. When assembled, graphic marks — such as the
lines of a drawing or the pixels of a picture — form images. Graphic design is the art
of creating or choosing such marks combining them in a surface to convey an idea
(...)” (8).

Creating a good draft design to show an understanding of a past community
is a task that requires a thorough evaluation of available archaeological evidence.
Increasingly modern archaeology makes use of design to provide information about
the past. It is crucial to explore, explain and shed light on our ancestors.

England has a long-lasting tradition in the use of design resources to get
information about the past. This practice has been extended to more developed
countries. New technologies have provided the expansion of this practice and
allowed the creation of highly reliable records to be used in books, museums or in
situ.

As a complement to traditional archaeological illustration and thanks to
programs such as Adobe Creative Suite (CS6), it is now possible to draw up maps,
plans and sections, process any type of image for printing or archival purposes,
design graphic materials for exhibitions and others such as brochures, catalogues
and books; i.e. adding archaeology to graphic communication it is possible to
develop archaeological projects that combine accuracy and technical precision with
innovation.

Modern design techniques allow the creation of realistic digital models
of cities, buildings, pieces of land, artifacts and archaeological sites. The use of
technological instruments such as 3D laser scanning helps researchers in the reco-
very of historical and cultural heritage. However, it is always hard to imagine how
an archaeological place was in the past, especially when it is reduced to less than
foundation remains. The aim of graphic design is to bring life to these places by
making graphical representations of hypotheses.

Conclusion

A central principle of the many laws and regulations that support archaeo-
logical considerations is that research studies must be carefully planned so as to
actually serve the public interest. Graphic design plays an important role in this
process.

Among its current roles is to reveal the information contained in archaeo-
logical artifacts. Besides, its methodology is flexible enough so that the parameters
established in the representation of a given collection can be adapted to reflect the
specificities of every community.

As a methodology for the representation of archaeological research it
allows innovative solutions with regard to the re-discovery of the identity of past
communities. Combining two different fields - archaeological research and drafting
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techniques - as a way to generate analytical reflections about the communities,
contributing to reveal the past in the present in its varied aspects, particularly their
ethnic backgrounds.

Itis anillustrative representation methodology which, due to the potential
of technological innovations, can be applied even where there are no written docu-
ments that accurately bear witness to ancient customs. Archaeological research is
now more than ever mediated by design; it is the latter that actually provides the
information. Design not only is prepared to integrate knowledge from other disci-
plines such as history or ethnography, but also adopts systematised and tailor-made
research approaches for specific projects. It explains, directs and instils in recipients
feelings of true amazement at the relics of our past, what makes it a strong weapon
in the dialectic between archaeological re-discovery and its transmission.
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