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A reconhecida importancia dos valores patrimoniais do vale superior do Rio Terva, em que se destaca
o Complexo Mineiro Antigo, classificado como Sitio de Interesse Publico, justificou um esforco de
convergéncia de interesses e de acdes entre o Municipio de Boticas e a Universidade do Minho, no sentido
de garantir uma valoriza¢do sustentada e uma gestao integrada do valioso patriménio identificado, tendo
em vista promover a sua difusdo alargada, a criacdo de servicos, 0 aumento da oferta cultural de Boticas e
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a internacionaliza¢do da histéria milenar e da identidade do seu territorio.

Esta publicacdo corresponde as atas do simposio internacional Paisagens Mineiras Antigas na Europa
Ocidental. Investigacao e Valorizacao Cultural, que encerrou o projeto “"Conservacao, Estudo, Valorizagao
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e Divulgacdo do Complexo Mineiro Antigo do Vale Superior do Rio Terva, Boticas”, iniciado em 2006 e
financiado por fundos europeus no quadro do EEC PROVERE AQUANATUR-PA/1/2011, do Eixo Prioritario
[I-Valorizagao Econémica de Recursos Especificos, do ON.2-O Novo Norte.
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O Simpésio estruturou-se em dois temas, Investigacdo e Valorizagdo, através dos quais se pretendeu dar
a conhecer o estado da arte, no ocidente europeu, das investiga¢cdes das paisagens mineiras antigas e
dos projetos de valorizacao das paisagens culturais correlacionadas, abordando-se, para o primeiro tema,
questoes relacionadas com os objetivos, metodologias, resultados e perspetivas de desenvolvimento
futuro das investigacoes e, para o segundo tema, questdes relacionadas com as razdes e processos de
criacdo de estruturas de gestao de paisagens culturais, respetiva componente de investigacdo, modelos de
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gestao implementados e desafios para o futuro.
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APRESENTACAO

O Concelho de Boticas possui uma vasta e re-
conhecida riqueza patrimonial, cultural e natural que
é preciso descobrir e dar a conhecer, como forma de
potenciar a sua atratividade, constituindo-se como
verdadeiras mais-valias para o seu desenvolvimento,
fomentando a economia local e incrementando o de-
senvolvimento do turismo de uma forma sustentada.

A defini¢do do Patrimonio, da Cultura e do Tu-
rismo como dareas estratégicas para o desenvolvimen-
to regional e, consequentemente, a preocupacao pela
salvaguarda e promoc¢do do patriménio nas suas mul-
tiplas componentes (ambiental, cultural e socioeco-
némica), constituiu-se como orienta¢do primordial do
projeto de "Conservacdo, Estudo, Valorizagdo e Divul-
gacado do Complexo Mineiro Antigo do Vale Superior do
Rio Terva”, que se pretende seja um motor de desen-
volvimento local integrado e sustentdvel, preservando
e promovendo o patrimoénio e a identidade cultural do
Municipio, tendo ainda a ambicdo de servir de catalisa-
dor na captagdo de um novo segmento turistico.

No seguimento da implementacao deste pro-
jeto, o Simpdsio Internacional “Paisagens Mineiras An-
tigas na Europa Ocidental. Investigacao e Valorizacao
Cultural”, que deu origem a este livro, realizado em Bo-
ticas entre os dias 25 e 27 de julho deste ano, foi uma
oportunidade privilegiada para divulgar os mais recen-
tes contributos cientificos no dominio da investigagdo e
valorizagdo das paisagens mineiras antigas, bem como
para trocar experiéncias e promover intercambios,
alcangando um assinaldvel éxito tanto pelo alto nivel
cientifico atingido como pelo grande nimero de partici-
pantes que conseguiu reunir. Foi, igualmente, o primei-
ro passo para projetar internacionalmente o Complexo
Mineiro Antigo do Vale do Rio Terva (classificado como

Sitio de Interesse Publico) como parte integrante de
uma area mais vasta que é o Parque Arqueoldgico do
Vale do Terva.

Este livro constituiu-se, assim, como o culminar
do projeto de "Conservacao, Estudo, Valorizacdo e Di-
vulgacdo do Complexo Mineiro Antigo do Vale Superior
do Rio Terva” — Fase I, executado no ambito do EEC
PROVERE AQUANATUR - PA/1/2011, do Eixo Priorita-
rio Il — Valorizagdo Econémica de Recursos Especificos,
do ON.2 - O Novo Norte, promovido pela Comissao de
Coordenacdo de Desenvolvimento Regional do Norte/
CCDRN e concretizado através da colaboragao estabe-
lecida entre o Municipio de Boticas, a Direcao Regional
de Cultura do Norte e a Universidade do Minho.

Resta-nos esperar que esta experiéncia permi-
ta consolidar as relagdes existentes entre as adminis-
tracOes e entidades envolvidas na definicdo das poli-
ticas de estudo, conservacao, valorizagdo e divulgacao
do patriménio e do desenvolvimento territorial, para
construirmos um futuro com esperanca, melhor e mais
sustentavel.

Fernando Queiroga
Presidente da Cdmara Municipal de Boticas



PREFACIO Luis Fontes

Esta publicagdo corresponde as atas do simpo-
sio internacional Paisagens Mineiras Antigas na Eu-
ropa Ocidental. Investigacao e Valorizacao Cultural,
que decorreu em Boticas, de 25 a 27 de julho de 2014,
acolhendo participantes de diversos paises da Europa.

O sucesso deste evento resulta da colaboracao
entre o Municipio de Boticas e a Unidade de Arqueo-
logia da Universidade do Minho, consubstanciada nos
protocolos que regulam a cooperacao entre a Camara
Municipal de Boticas e a Universidade do Minho e que
traduzem a vontade comum de satisfizer simultane-
amente os interesses de investigacdo, ensino e trans-
feréncia de conhecimento da UMinho e os interesses
de protecdo, conservacao e valorizagao do patriménio
arquitetdnico e arqueolodgico de Boticas, numa perspe-
tiva de qualificacdo e promocdo do desenvolvimento
do concelho.

Este simpdsio, que encerra o projeto "Conser-
vacao, Estudo, Valorizacao e Divulgacao do Complexo
Mineiro Antigo do Vale Superior do Rio Terva, Boticas”,
iniciado em 2006 e financiado por fundos europeus
no quadro do EEC PROVERE AQUANATUR-PA/1/2011,
do Eixo Prioritario llI-Valorizacdo Econdémica de Re-
cursos Especificos, do ON.2-O Novo Norte, inscreve-
-se igualmente no programa de a¢des de fomento da
investigacdo e de transferéncia de conhecimento do
Parque Arqueoldgico do Vale do Terva/PAVT, através do
qual e numa perspetiva de atuacao multidisciplinar se
pretende assegurar a continuidade do estudo, protecado,
valorizagdo e difusdo alargada do seu valioso patrimo-
nio cultural e natural, de modo a que o PAVT se consti-
tua como um agente de desenvolvimento sustentavel
do territério e da regido, quer em termos de conheci-
mento, quer em termos econdémicos e de promoc¢ao
turistica nacional e internacional.

O Simpésio estruturou-se em dois temas, /nves-
tigacdo e Valorizagdo, através dos quais se pretendeu
dar a conhecer o estado da arte, no ocidente europeu,
das investigacdes das paisagens mineiras antigas e dos

projetos de valorizacdo das paisagens culturais correla-
cionadas, solicitando-se aos participantes que abordas-
sem, para o primeiro tema, questdes relacionadas com
os objetivos, metodologias, resultados e perspetivas
de desenvolvimento futuro das investigagdes e, para o
segundo tema, questoes relacionadas com as razoes e
processos de criacdo de estruturas de gestdo de paisa-
gens culturais, respetiva componente de investigacao,
modelos de gestdo implementados e desafios para o
futuro.

Os organizadores convidaram especialistas que,
sob diferentes perspetivas e tendo por base experién-
cias distintas, apresentaram conferéncias monograficas
de sintese relativamente aos temas da investigacao em
minera¢do antiga e de valoriza¢do cultural de paisagens
mineiras. Através de candidatura para apresentacao de
Posters, na modalidade de ‘revisdao por pares’, foi igual-
mente dada a oportunidade de participagao a outros
investigadores e interessados que se debrucam sobre
estas tematicas. Todos os contributos foram revistos
pelos autores e, portanto, as opinides expressas sao da
sua exclusiva responsabilidade.

As contribui¢cdes para este volume foram or-
denadas pelos dois temas Investigacao e Valorizagdo,
apresentando-se primeiro os 8 ‘artigos longos’ corres-
pondentes as participa¢des dos conferencistas e de-
pois 0s 14 ‘artigos curtos’ correspondentes aos posters.

Agradecimentos

A execucdo do projeto “"Conservacdo, Estudo,
Valorizacdo e Divulgacdo do Complexo Mineiro Anti-
go do Vale Superior do Rio Terva, Boticas”, no qual se
integrou o Simpésio Internacional Paisagens Mineiras
Antigas na Europa Ocidental. Investigacdo e Valoriza-
¢ao Cultural, beneficiou de um financiamento significa-
tivo dos fundos europeus, gracas a sua aprovacao pela
Comissao de Coordenacdo e Desenvolvimento Regional
do Norte, a cuja direcdo se agradece.

A realizacao deste Simpdsio, ambicioso a sua
escala, foi um enorme desafio para a organizagao.
Importa, pois, deixar aqui um testemunho publico da
nossa gratidao as equipas da Unidade de Arqueologia
da Universidade do Minho e da Camara Municipal de
Boticas, pelo empenho e profissionalismo com que se
dedicaram a sua concretizagado.

Gracgas a todos os que contribuiram para o seu
sucesso, reforcado pelo acolhimento afetuoso e alegre
das gentes de Boticas, estamos certos que este even-
to constituiu uma experiéncia individual e coletiva
enriquecedora e inesquecivel.

Finalmente, a magnifica qualidade deste livro
deve-se, para além do conteddo generosamente produ-
zido por todos os participantes, ao trabalho de design e
paginacao de Tiago Rodrigues.
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INVESTIGACAO

O enquadramento da investigacao com as paisagens
mineiras em Portugal

Carla Maria Braz Martins

Universidade do Minho / CITCEM. Bolseira da FCT de Pos-Doc (SFRH/BPD/41771/2007).
Colaboradora da Faculdade de Engenharia da Universidade do Porto




Resumo

As ocorréncias mineiras em territério Portugués
desde tempos remotos que suscitaram a atrac¢do do
Homem. A sua riqueza em minérios metdlicos, ouro,
chumbo, cobre, estanho, ferro, tungsténio, levou a pros-
peccdo e consequente exploragdo mineira. Ao longo
dos tempos e em func¢do dos interesses conjunturais
houve uma grande alternancia dos minérios a explorar.

Assim, verifica-se a presenca de ouro e chumbo
predominantemente no Norte e Centro do pais; o cobre
a Sul do Tejo; o estanho a Norte do rio Douro; o ferro no
leste transmontano; e o tungsténio também a Norte, e
com a particularidade de na maioria dos casos se en-
contrar associado a jazigos com ouro e/ou estanho.

Desde a época romana, a uma escala “proto-
-industrial”, até ao séc. XX que a explora¢ao dos miné-
rios metalicos, principalmente do ouro e do tungsténio
aquando das grandes guerras, transformou significati-
vamente as paisagens mineiras e o povoamento face
aos interesses econémicos vigentes.

Neste momento, em pleno séc. XXI, em que no-
vamente suscita interesse a riqueza do subsolo portu-
gués e consequentemente o risco de novas mudancas
paisagisticas, faz-se um balan¢o da investigacdo e es-
tado da arte referente a exploragdo em época romana,
tentando propor metodologias de estudo para futuro.
Ao mesmo tempo, procura-se também enquadrar os in-
teresses econ6micos e a investigacdo com a valoriza¢ao
e preservacao das paisagens mineiras. Quais paisagens
mineiras?

Palavras-chave Paisagens Mineiras. Epoca Romana. Investigacao.
Preservacao.
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Abstract

Mining occurrences in Portuguese territory have
always attracted Man since ancient times. Its richness
in gold, lead, copper, tin, iron, tungsten, led to its
prospection and subsequent mining exploration. Over
time, the economic interest has changed, also causing
the alternation of ore exploring.

Thus, it can be seen that the presence of gold
and lead are located in great abundance in the north
and center of the country; copper in south of the River
Tejo, the tin in the North of the River Douro, the iron
in the east transmontano (Braganga district), with a
predominance of tungsten also in the North, and in
most cases associated to gold and/or tin deposits.

Since Roman times, a “proto-industrial” scale,
until the 20th century that the exploitation of metal
ores, mainly gold and tungsten during the great wars,
has significantly transformed the mining landscapes
and stand against the prevailing economic interests.

At this time, in the 21th century, which
again raises interest in the wealth of the Portuguese
underground and consequently the risk of new and
changing landscape, an assessment is made of the
research and state of the art concerning the exploration
in Roman times, trying to propose methodologies
for future study. At the same time, the aim is also
to frame the economic interests and research with
the appreciation and preservation of mining nature
landscapes. What mining nature landscapes?

Key-words Mining Landscapes. Roman Period. Research. Preservation.

INVESTIGACAO

O enquadramento da investigacao com as paisagens

mineiras em Portugal

1. Introducao

O territdrio portugués compreende um subsolo
extremamente rico em minérios, e como tal foi sempre
alvo de exploragao mineira. Fruto de um progresso eco-
némico e cultural, do suprir das necessidades do mo-
mento, a explora¢do do ouro, chumbo, cobre, estanho,
ferro e tungsténio esteve sempre presente, com uma
maior incidéncia durante o periodo romano e ao longo
do séc. XX.

E certo que desde a antiguidade os tratados
relacionados com a exploragdo mineira e tratamento
metaldrgico dos metais se sucederam, como sejam 0s
exemplos dos manuscritos de Tung Chung (cerca de
135 a.C.), Bélos de Mendes (cerca de 200-150 a.C.), ou
mesmo o que resta do papiro de Leyden (séc. Ill/IV d.C)
que minuciosamente analisam os processos de baixar o
titulo de uma liga (Laszo 1996; Bargalld 1969).

No entanto, as riquezas da Peninsula Ibérica
ndo passaram despercebidas aos autores gregos e la-
tinos como Possidénio de Apameia (c. 135-51 a.C.), Ar-
temidoro de Efeso (finais do séc. Il), Piteas (séc. IV a.C.),
Timon (séc. lll a.C.), Eforo (400-330 a.C.) nos quais se
baseia Estrabdo (nasce a 64/63 a.C.) para escrever a sua
obra de referéncia Geografia, e posteriormente Plinio
(nasce a 23/24 a.C.) com a sua obra Naturalis Historia
(Bldsquez 1970; Placido Sudrez 1987-88; Guerra 1995).
Sucedendo-se os tratados, muitas vezes relacionados
com a alquimia — base da Quimica Moderna, ao longo
da ldade Média, salientando-se Santo Isidoro de Sevilha
(560-637) e Geber o latino (séc. Xlll), e Idade Moderna
com particular relevancia para os de Vinnaccio Birin-
guccio (De la Pirotechnia 1540) e Georgius Agricola (De
Re Metallica 1556).

Mas ter-se-a de admitir que foi na época ro-
mana que se empreendeu uma revolugdo “proto-in-
dustrial” ao nivel da exploracao mineira: constru¢ao
de infra-estruturas de apoio a mesma e subsequente
tratamento metaldrgico, de tal forma que os métodos
utilizados perduraram até a primeira metade do séc. XX,
altura em que com as novas tecnologias se explora o
ouro, estanho e principalmente o tungsténio; também
sdo explorados o ferro e 0 manganés, o primeiro para
fins industriais e fabrico de equipamentos, e o segun-
do como oxidante na inddstria vidreira, quimica fina e
siderurgia.

Assim, poder-se-3 apontar Jales, Vila Pouca
de Aguiar, como sendo a ultima mina de ouro em la-
boracdo, sendo encerrada em 1992 ap6s producao de
cerca de 25 t de Au e 100 t de Ag (Bobos et al. 2010),
mantendo-se ainda a explora¢do de tungsténio nas mi-
nas da Panasqueira (desde 1896), Castelo Branco, e a
de cobre, zinco e prata em Neves Corvo (desde 1977),
Castro Verde.

2. Metodologia de investigacao vs. resultados obtidos

A ampla romanizag¢do do territorio actualmente
portugués e consequente explora¢do mineira foi alvo
de sucessivos estudos em diferentes areas, mas rara-
mente em interdisciplinaridade.

Deste modo, no ambito da geologia e num inte-
resse de caracterizar as diferentes reservas de metal em
Portugal, o Instituto Geologico e Mineiro desde os anos
40 do séc. XX que inventaria as minas romanas e iden-
tifica os materiais romanos a elas associados, descober-
tos por gedlogos e engenheiros de minas aquando do
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desentulhamento de trabalhos antigos, como sejam os
trabalhos de Carlos Teixeira (1941-61), R. Freire d" An-
drade (1966-67), Adalberto Carvalho (1969-79), e J. C.
Allan (1965).

Mais recentemente poder-se-3 salientar os tra-
balhos de M. H. Couto (1993) para a area Durico-Beir3,
os dois trabalhos de sintese sobre modelos metalogé-
nicos de ouro de C. Meireles (1991), e na area da dos
recursos minerais os trabalhos de J.M.S. Oliveira (1987)
e J. Farinha Ramos (1983-85).

Claro estd que a geologia e mineralogia s3o es-
senciais para se procurar entender a constituicdo dos
jazigos minerais, e consequentemente o estudo da mi-
neracdo romana terd de abordar este tema.

No entanto, os dados existentes até ao momen-
to acabam por ser dispersos, com uma maior incidéncia
em certos metais como por exemplo o0 ouro ou cobre, e
mesmo s6 em relagdo a certas areas, como sejam, Jales
/ Trés Minas, Valongo / Paredes, S. Domingos, Aljustrel,
entre outras. De resto, em relagdo a uma cobertura a
nivel nacional, ter-se-a de recorrer as tradicionais cartas
geoldgicas a diversas escalas (quando existentes!).

Uma outra area complementar é a de engenha-
ria de minas, como ja mencionado associada a anterior,
mas agora com o interesse de averiguar a evolugao
histérica quer da explora¢ao mineira quer das técnicas
utilizadas, mas com uma ténica subjacente ao periodo
contemporaneo e o continuo abandono de minas, que
face as preocupacbes ambientalistas se tenta recuperar
ou pelo menos minimizar os efeitos maléficos ao nivel
da poluicdo de 3guas, solos e ar. Este tema, por vezes,
é também abordado pela medicina, como sejam os es-
tudos relativos as aldeias vizinhas das minas de Jales
que evidenciam ainda hoje a poluicdo paleoambiental
da mineracdo (Gomes 1999), tal como acontece nos das
minas de chumbo romanas de Bragal e Malhada e que
também tiveram ampla exploracdo de chumbo, prata e
cobre em periodo contempordneo (Nunes 2007).

Contudo, os estudos mais sistematicos partem
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de uma outra area — a Arqueologia. Numa tentativa de
perceber a rede de povoamento e infraestruturas cria-
das, ter-se-3 obrigatoriamente que inventariar, estudar
e interpretar a influéncia da minera¢do e metalurgia no
sistema de povoamento e economia romanos. Estes
trabalhos estiveram certamente na génese das grandes
mudangas paisagisticas ao tempo observadas.

E pois, através do estudo da paisagem, em cons-
tante mutacdo, que se chega ao contexto cultural reve-
lador de todo um conjunto de identidades e territoria-
lidades.

Nesse contexto, salientam-se alguns estudos
realizados em diversas regides do Pais contemplando
as explora¢des mineiras, muito embora sem a devida
articulagdo com o resto da paisagem. Como exemplos,
as monografias de A. de Alarcdo (1997) sobre todos os
vestigios romanos em Portugal, CA.B. Almeida (1996)
para o litoral minhoto entre o Cavado e o Minho, Car-
los Batata e Filomena Gaspar (1997-2002) nas areas
de Tomar, Sertd, Pampilhosa da Serra, Vila de Rei, bacia
hidrografica do Codes, F.S. Lemos (1993) para o povoa-
mento romano de Tras-Os-Montes Oriental, A.B. Lopes
(2003) para o Baixo Minho, T. Soeiro (1984-86) na area
de Paredes / Penafiel, Porto, R. Teixeira (1996) na zona
de Chaves, e J. Wahl (1988-98) para o complexo minei-
ro de Trés Minas.

Uma tentativa de sintese é contemplada nos
trabalhos de Claude Domergue (1970-1990) para as
minas Portuguesas, onde se procura estabelecer uma
correlagcdo com os materiais encontrados nas proximi-
dades, designadamente com a epigrafia.

Os trabalhos de J. Sanchez-Palencia (1995,
2002) reproduzem ndo um inventario propriamente
dito, mas sim modelos e sinteses interpretativas para
a mineracdo do Noroeste Peninsular, partindo de uma
realidade concreta — Las Médullas, Ledn.

Nesta sequéncia, o trabalho de C. Martins (2008)
é igualmente uma tentativa de sintese para a extrac¢do
e metalurgia do ouro, procurando sistematizar os di-

ferentes sistemas de exploragao, técnicas utilizadas e
tanto quanto possivel abordar o enquadramento legal
da época, assim como as praticas religiosas. Num estu-
do mais recente, a mesma autora com F.S. Lemos (2011)
tenta estruturar e correlacionar a organizagao territorial
com a exploragdo mineira, criando modelos interpre-
tativos com base na realidade portuguesa, designada-
mente do Convento Bracaraugustano, contrapondo-se
de certa forma aos modelos bastante abrangentes e te-
o6ricos de J. Sdnchez-Palencia.

A metodologia aplicada a estes trabalhos de
uma forma geral compreende trabalho de analise car-
tografica aliado a uma posterior prospecgao para con-
firmacdo dos dados ja adquiridos ou ainda por adquirir.

Um outro tipo de trabalhos complementar é o da
intervencdo arqueoldgica em locais de exploragdo mi-
neira ou povoados, e infra-estruturas a eles associados.
Contudo, estes trabalhos continuam a ser parcos, dentro
de uma ampla realidade mineira, como se mostra:

- Algares, Aljustrel: trabalhos de Claude Domergue e
Artur Martins;

- Trés Minas, Vila Pouca de Aguiar: trabalhos de Jur-
gen Wahl e Carlos Batata;

- Area mineira de St2 Justa e Pias, Valongo: trabalhos
de Marcelo Pinto, e Ricardo Teixeira e outros (2003-
2004);

- Area mineira de Castromil, Paredes: trabalhos de
Antonia Silva, Alexandre Lima e Natalia Félix.

Ainda se referem trabalhos em contextos de sal-
vaguarda, como sejam os casos das minas de Vale de
Gatos, Corroios, por A. Sabrosa, A. Vale e J. L. Monteiro,
e minas de Coina por C. R. Santos e J. Raposo, ambos no
Seixal.

Mais recentemente, e integrado num projecto
de conservacao e valorizagdo do vale superior do Terva,
PAVT, citam-se as intervenc¢des realizadas no Povoado
das Batocas, Ardaos, povoado mineiro associado a uma
ampla exploragdo aurifera, pela Unidade de Arqueolo-
gia da Universidade do Minho.
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Figura 1
Trés Minas, Vila Pouca de Aguiar.

Este tipo de trabalho permite a identificacdo de
estruturas, quer de povoados mineiros e necrépoles a
eles associados quer de outro tipo de infra-estruturas,
é 0 caso porventura mais bem conhecido de Trés Mi-
nas / Jales (Vila Pouca de Aguiar) (Fig. 1), assim como o
exumar de materiais que permitirdo uma aproximacgao a
cronologia das exploragdes mineiras.
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Claro estd que essa cronologia dard uma apro-
ximac¢do quanto ao inicio e término dos trabalhos mi-
neiros, essencial para compreender a correlagdo entre
todas as exploracdes existentes, e destas com o po-
voamento, problemética bem longe de uma resposta,
acabando-se por aceitar como inicio o séc. | e como fim
da exploracdo intensiva o inicio do séc. lll, apesar desta
em alguns casos se manter como meio de suprir neces-
sidades economicas, como se verificou nas minas de
Algares (Aljustrel), S. Domingos (Mértola) (Fig. 2) e S do
Castelo (Urros) até ao séc. IV, e eventualmente em Trés
Minas até ao séc. VII, ndo excluindo uma exploragdo na
Alta Idade Média (Martins 2008).

Figura 2
Mina de S. Domingos, Mértola.

Intervencdes em locais de exploracdo mineira
permitem ainda analisar os processos de desmonte uti-
lizados, assim como as diferentes fases de trabalho, sem
no entanto fornecerem muitos materiais; alids, uma in-
tervencgdo realizada no interior de uma galeria romana
no Monte da S@ do Castelo, Urros, ndo deu espélio algum,
nem mesmo um fragmento cerdmico (Martins 2002)!

Neste sentido, ainda se considera a cultura ma-
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terial importante (Fig. 3), ou melhor dizendo necessaria,
desde que directa ou indirectamente associada a explo-
racao mineira.

= L1

inat. Miniros

[ Fuiss |
| Joias

Figura 3
Cultura material com indicagdo de “fésseis diretores” (lucernas, anforas,
sigillata, moedas, fibulas e epigrafia).

Porém, ap6s a analise dos elementos até ao mo-
mento, os resultados provenientes de um estudo tra-
dicional serdo satisfatérios? Que conclusdes sdo passi-
veis de se tirar com os métodos acima descritos?

O contributo mais intenso, principalmente a
partir dos anos 80/90, permitiu uma evolu¢do significa-
tiva do conhecimento das paisagens mineiras?

As problematicas subsistem (Fig. 4).

Figura 4
Problematicas que se levantam com a exploragdo mineira.

3. Que perspectivas para o estudo das paisagens
mineiras

Todos estes estudos, cada um por si, tém o seu va-
lor, mas poder-se-3 avangar muito mais no conhecimento
através de uma adequada articulacao das diferentes areas
do saber. Quantos projectos foram realizados articulando
métodos de pesquisa e diferentes areas do saber: arqueo-
logia, quimica, engenharia de minas, geologia, mineralogia?
E ndo se poderdo agora ainda acrescentar "novas areas”
que compreendam estudos de paleoambiente e biodiver-
sidade?

Sera que o estudo das paisagens mineiras podera
continuar a ser estudado de uma forma tradicional, ou ter-
-se-a de adaptar as novas tecnologias, como sejam métodos
de prospeccdo geofisica e de teledeteccdo? Salienta-se que
muitos dos locais de exploragdo mineira sdo inacessiveis,
ndo comportando sequer a hipétese de intervencao ar-
queolodgica. Para além de que, ao ndo intervir em muitos
locais esta-se a preservar intacta a informacgdo, a qual fu-
turamente poderd ter um melhor tratamento em face dos
novos avangos do conhecimento tecnolégico.
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Figura 5
Minas de Regoufe, Arouca, em que a exploragdo do séc. XX descaracteriza
muitos dos vestigios romanos.

Assim, poder-se-a optar por um estudo de con-
servacdo e valorizacdo dos locais inventariados, inter-
pretando a luz de novas metodologias as mudancas
operadas na paisagem. Que paisagem? Romana, claro.

No entanto, desde o periodo romano e até aos
nossos dias houve uma continua evolu¢do da paisagem
mineira; um mesmo local pode ter distintos padrdes de
povoamento consoante as épocas histéricas e os inte-
resses econdmicos.

Em sintese, sobressairam dois possiveis mo-
delos de estudo: caracterizagdo de uma mesma época
num vasto territério, ou caracterizacdo de um pequeno
territério ao longo do tempo. Em qualquer um dos ca-
s0s, e para quem estuda o periodo romano, sera inevita-
vel o seguinte principio: tal como a explora¢ao romana
3 escala "proto-industrial” eliminou os tracos de uma
exploragdo anterior, também nos periodos seguintes,
principalmente em época contemporanea, a extrac¢ao
do mesmo minério ou outro a ele associado nos mes-
mos locais vai também descaracterizar a exploragdo
romana (Fig. 5).
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Assim, a paisagem mineira que hoje se estuda é
uma sucessao evolutiva das diversas paisagens minei-
ras até aos dias de hoje (Fig. 6).

Figura 6
Evolugdo da paisagem mineira.

E este somatério que hoje se estuda, tenta pre-
servar e conservar. Daf a criacdo de parques tematicos
dedicados a mineracdo e de centros interpretativos:

- Parque Mineiro da Cova dos Mouros, Vaqueiros, Al-
garve: mina de cobre, centro interpretativo e tematico
inaugurado em 1997,

- Minas da Serra de Santa Justa e Pias, Valongo: mi-
nas de ouro, integra¢do no Parque Paleozoico de Valon-
go inaugurado em 1998;

- Museu mineiro do Lousal, Grandola: minas de co-
bre (secundario - ouro), nicleo interpretativo inaugu-
rado em 2001;

- Museu Municipal de Aljustrel (MuMA): minas de co-
bre (secundario — ouro), nticleo interpretativo compre-
endendo esp6lio mineiro, inaugurado em 2002;

- Centro Interpretativo de Castromil, Paredes: minas
de ouro, inaugurado em 2013;

- Centro Interpretativo de Boticas (CIB): minas de ouro
do Vale Superior do Terva; centro inaugurado em 2013.
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Tendo em conta a realidade mineira em territd-
rio portugués, os estudos ainda sdo muito escassos.

E tal como a explora¢ao mineira em época roma-
na era vital para a sua economia, de importancia varia-
vel ao longo dos tempos, também nos dias de hoje face
a "inflagdo” do ouro, necessario a economia dos paises
como Portugal, e como tal, o nosso Pais acabou por ter
de conceder autoriza¢des de prospeccao em areas de
interesse arqueolégico, sendo os casos mais recentes:
Montemor-o-Novo para pesquisa de ouro, na zona do
Escoural, que alids comporta uma exploragdo de ferro
de época romana na mina dos Monges, e Limarinho
/ Poco das Freitas para pesquisa de ouro em Boticas.

Estd-se uma vez mais perante uma mudanga na
paisagem mineira.

Mas a que preco? E qual o futuro da investiga-
¢do mineira?

4. Consideracoes finais

A apreensdo ao longo do tempo de um espago
por um Individuo, que o controla de forma pratica e/ou
simbolica, consubstancia-se num "mundo mineiro”, es-
paco natural e humano cujo equilibrio é extremamente
fragil, sendo que a “arqueologia mineira” acaba assim
por ser uma ciéncia multidisciplinar englobadora de va-
rias areas do conhecimento.

Nas mudancas operadas na paisagem devido
a exploragdo mineira romana ndo se teve em conside-
racao as paisagens antigas, jd@ que outros valores mais
alto se levantaram. Do mesmo modo, também no séc.
XX a procura do ouro, ferro e tungsténio se sobrepds as
paisagens ja existentes.

Entdo, a paisagem actual, que se pretende estu-
dar, valorizar e sobretudo preservar “intacta” é o resul-
tado de muitas alteracOes paisagisticas.

Serd entdo legitimo, em prol da investigacao,
parar essa mudancga no tempo?

A troco de qué? E qual o retorno para as popu-
lagdes?

Claro esta que actualmente o préprio interesse
econémico também contempla ou toma em considera-
¢do um turismo cultural, neste caso mineiro, desde que
seja sustentavel. E preciso ndo esquecer a responsabi-
lidade do dinamismo deste importante sector de activi-
dade econdmica no seguinte:

- na mudanga do povoamento ao longo do tempo,

- no desenvolvimento das cidades em época romana
circunscritas em areas de minerag¢do, como € 0 €aso de
Aquae Flaviae (Chaves),

- no beneficio conjuntural "nacional” de certas cida-

Figura 7
Exploragdo mineira de ouro, Sarzedo, Arganil.
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des, como seja Bracara Augusta (Braga), ou mesmo cer-
tos povoados com cronologias anomalas, como o Castro
da Curalha (Chaves) e o Castro de Monte Mézinho (Pe-
nafiel),

- na implantacdo recente de aldeias em torno das
exploragdes mineiras, como aconteceu em pleno séc.
XX em Covas e Vila Nova de Cerveira.

Serd pois necessario encontrar um equilibrio,
ainda que muitas vezes fragil, entre a investigacdo e a
valorizagao e preservacdo das paisagens mineiras.

Afinal de tudo, se nossos filhos irdo pagar uma
divida econémica no futuro, ao menos que tenham a
possibilidade de ver a beleza de uma paisagem mineira
romana. “Intacta"? Sim, preferencialmente.
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Resumo

Os conhecimentos técnicos atualmente dis-
poniveis sobre a mineracdo aurifera romana resultam,
principalmente, dos trabalhos realizados por diversas
empresas mineiras a partir do primeiro terco do século
XIX, com o objetivo de avaliar e tentar explorar as jazi-
das auriferas praticamente abandonadas desde a época
romana. A totalidade dos novos projetos de exploragao
desenvolvem-se sobre antigas minas romanas, como
por vezes se referencia nos relatérios das sociedades
mineiras, a par com alguns achados ocasionais e opin-
ides técnicas. Aos primeiros testemunhos dos engen-
heiros de minas comegam a somar-se, no decurso do
século XX, estudos realizados por eruditos, arque6logos
e historiadores, que alcangam a sua maxima expressao
na década de 80-90, com notdveis contributos e que
prosseguem até ao presente.

Durante este periodo de quase 200 anos alguns
dominios evoluiram muito, em detrimento de outros.
Devido as novas descobertas e avanc¢os conseguidos
na engenharia das minas de ouro romanas, a revisao
debatida de certos conceitos todavia ainda seguidos
por alguns investigadores, convida a uma profunda re-
flexdo sobre as técnicas de exploragdo e cronologias
da mineracdo romana no Noroeste Hispanico. Esta re-
flexdo evidencia mais uma vez a imperiosa necessidade
de realizar estudos multidisciplinares de carater aberto
que permitam adequar a interpretacdo da mineragao
aurifera romana a uma realidade verificavel no terreno,
atualmente ainda demasiado influenciada pela inter-
pretacdo dos textos antigos

Palavras-chave Mineragdo Antiga. Mineragdo Aurifera Romana.
Noroeste Hispanico.
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Abstract

The expertise currently available on the Roman
gold mining result mainly of the work of several mining
companies from the first third of the nineteenth century,
with the objective to evaluate and try to exploit the gold
deposits virtually abandoned since Roman times. The
all new exploration projects are developed on ancient
Roman mines, as sometimes references in the reports of
mining companies, along with some occasional findings
and technical opinions. During the twentieth century,
studies by scholars, archaeologists and historians,
reaching its maximum expression in the decade of 80-
90 with notable contributions, begin to join in the first
testimonies of mining engineers and continuing to the
present.

During this period of almost 200 years some
areas have evolved considerably, at the expense of
others. Due to new discoveries and advances made in
the engineering of Roman gold mines, the discussed
revision of certain concepts which still followed by some
researchers, invites a deep reflection on the exploitation
techniques and chronologies of Roman mining in
northwest of Hispania. This reflection highlights once
again the urgent need for multidisciplinary studies of
openness which ensure the interpretation of Roman
gold mining to verifiable reality on the ground, currently
still too influenced by the interpretation of ancient
texts.

Key-words Ancient Mining. Roman Gold Mining. Northwest

of Hispania.
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La investigacion de la mineria aurifera romana
en Espana: planteamientos del pasado y nuevas

perspectivas.

1. Introduccion

Es de sobra conocido que la mineria aurifera ro-
mana del noroeste hispano ocupa un destacado papel
en el desarrollo econdmico del Imperio Romano a co-
mienzos de nuestra era. La abundancia y magnitud de
los yacimientos de oro de esta amplia zona geografica
alcanza su maxima expresion en el area occidental de la
provincia de Leén (Espafia) donde tiene lugar la mayor
concentraciéon de explotaciones mineras del mundo an-
tiguo (Sierra del Teleno) y donde también se encuentra
uno de los mayores exponentes de la mineria aurifera
romana: Las Médulas, declaradas actualmente Patrimo-
nio de la Humanidad desde diciembre de 1997.

No es de extranar entonces que la mayoria de
los trabajos especificos de investigacion en mineria au-
rifera romana se hayan realizado en esta zona, con sus
ventajas e inconvenientes. A modo de ejemplo, las ca-
racteristicas de la singular y gigantesca explotacion de
Las Médulas, el principal objeto de muchos de los estu-
dios, apenas son extrapolables a unos pocos yacimien-
tos mineros, que ademas se sitdan en varios 6rdenes de
magnitud inferior, en cuanto a volumen de los trabajos
de explotacion realizados.

Sin embargo, la verdadera esencia de la mine-
ria aurifera romana reside en las decenas de trabajos
mineros, cientos incluso en su conjunto, que jalonan el
territorio del noroeste, realizados tanto en yacimientos
primarios como secundarios, bien manualmente, bien
mediante técnicas de minerfa hidraulica. En este am-
plio elenco de explotaciones se aprecia el desarrollo
de unas técnicas mineras muy avanzadas para la época
si tenemos en cuenta que hasta bien entrado el siglo
XIX, mil seiscientos afos mas tarde, la magnitud de los

trabajos romanos no llegd a ser superada por la mineria
que hoy denominamos «moderna», y ello gracias a la
utilizacion de la fuerza mecanica proporcionada por la
maquina de vapor. ;Cdmo unos ingenieros con méto-
dos aparentemente tan simples pudieron lograr un éxi-
to técnico tan abrumador?

Manteniendo como eje principal esta zona de
la provincia de Ledn, pero integrando ahora el resto de
explotaciones auriferas romanas del entorno y sin per-
der de vista otras mas lejanas, pero no por ello menos
importantes, vamos a repasar lo que se ha escrito en los
Ultimos 200 afios sobre los modos y sistemas de explo-
tacion minera para oro desarrollados por los romanos.

La apreciacion e interpretacion, tanto de la mi-
nerfa convencional aplicada en yacimientos primarios,
como de la mineria hidrdulica utilizada generalmente
en los secundarios, ha tenido variados enfoques fuer-
temente condicionados por la formacion previa de sus
autores, asi como por los avances tecnolégicos disponi-
bles. Por este motivo, algunos de los criterios estableci-
dos carecen ya hoy para nosotros del mas minimo rigor
técnico, a pesar de lo cual sorprende que puedan seguir
utilizdndose todavia actualmente en algunos ambitos.
La revision critica de estos conceptos, su alcance y una
propuesta de correccion constituye uno de los obje-
tivos principales de este trabajo, ya que no debemos
olvidar que el estudio de la mineria aurifera romana en
su contexto debe de tener necesariamente como punto
de partida principal un conocimiento exhaustivo de las
propias minas.

A modo de ejemplo, no se puede permitir nin-
gun investigador establecer juicios de opinion sobre
la influencia e importancia de explotaciones mineras
hidraulicas de gran envergadura, cuya puesta en fun-
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cionamiento ha dado lugar a profundos cambios en el
territorio adyacente, sin conocer a fondo sus redes de
abastecimiento, que son las que marcan y dan una idea
clara del desarrollo y cronologia relativa de los trabajos.
Lo que aparentemente puede parecer una enmarafiada
red de canales se revela generalmente como una es-
tructura de abastecimiento cuidadosamente planifica-
day ejecutada segln un plan acorde con la explotacion
del yacimiento, lo que nos da ademas una idea clara de
las cronologias relativas de las distintas fases de trabajo.

2. Textos del siglo XIX

Se caracteriza esta etapa por la omnipresencia
de los ingenieros de minas en los textos que se rela-
cionan con las explotaciones romanas, principalmente
debido al despegue mundial de la actividad minera,
arrastrado por la creciente demanda de metales. Sus
opiniones, como primera toma de contacto con el tema,
reflejan distintos aspectos y nos muestran un poco los
puntos de partida en el conocimiento de la mineria au-
rifera romana sobre los que se asentaran investigacio-
nes posteriores. Enumeramos a continuacién los auto-
res mds importantes, extrayendo de sus textos algunos
de los parrafos que resultan mas significativos para la
interpretacion de las técnicas mineras romanas:

Munarriz, J.M. (1808), Director del laboratorio
de Quimica de la Academia de Artilleria de Segovia.
Como comisionado del rey de Espana para el estable-
cimiento de una fabrica de pélvora y otra de hierro en
el Bierzo, en su informe hace referencia a los trabajos
de los romanos en Las Médulas. Dice que los yacimien-
tos de oro son pobres y relaciona el uso de abundante
mano de obra esclava con la viabilidad de su explota-
ciéon. Atribuye el origen de los aluviones rojos como
debido a la denudacién de las montafias del entorno.
Aungue menciona a Plinio como prolifico escritor sobre
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“otras materias menos interesantes”, desconoce eviden-
temente el texto dedicado a la mineria del oro, aunque
esboza un posible sistema de explotaciéon: “..los vesti-
gios que nos quedan nos dan alguna idea de este bene-
ficio. En la cima de todos estos montecillos se descubren
aun senales de un depdsito o balsa de agua mds o menos
grande al que van a parar und, dos o mds acequiads que se
dirigen al rio mds cercano... A bastante trecho del pie de
los mismos montes no se ven mds que montones enormes
de piedra gruesa con un canal o barranco en medio que
va a desaguar siempre a algun rio o arroyo, en el que for-
maban balsas mds pequenas que en las de arriba. Los que
removian el terreno separaban a brazo la piedra gruesa
que el agua no podia arrastrar. Sobre la tierra ya remo-
vida dejaban caer con impetu el agua de las balsas que
habia en la altura. Las arenas menudas que esta dejaba
en el curso las volvian a lavar en vasijas pequerias en las
balsas que habia al pie de los montes, y de este modo reu-
nian y recogian los granos y lentejuelas de oro mezclados
con la tierra”.

Schulz, G. (1835), Inspector de Minas del rey de
Espafa. Sobre el origen de los terrenos diluviales auri-
feros del Sil y alrededores apunta a la destruccion de
los materiales de los alrededores en relacion con una
catéstrofe diluvial, indicando también lo siguiente so-
bre los yacimientos primarios: “A pesar de esta evidencia
no es muy factible, ni se ha realizado a menudo, que por
guia de tales terrenos de acarreo se descubriesen los cria-
deros originales que dieron oro para aquellos, probable-
mente porque muchos fueron destruidos del todo*. Masas
de diorito y de cuarcitas con piritas pueden haber sido los
yacimientos originales, y algunas masas de esta especie
existen todavia, pero no me parece tener riqueza suficien-
te para poder ser beneficiadas con ventaja. Sin embargo,

1 Los romanos ya lo hicieron con total acierto en las cabeceras de los rios Sil
(area Salientes-Villablino), Cabrera (Llamas de Cabrera) y Turienzo (Andifiuela),
por ejemplo, donde desarrollaron importantes explotaciones directamente so-
bre yacimientos primarios, tanto por mineria hidraulica como por métodos de
excavacion manuales (Matias, 2010).

Figura 1
Vista general de la explotacién romana de la Fana de la Freita (Allande-Asturias).
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Figura 2
Galeria romana de la "Cueva de Juan Rata” (Allande-Asturias).
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la atencién bien dirigida y favorecida por la casualidad
puede hacer descubrimientos muy importantes de esta
categoria®”. Sobre la realidad de las minas de oro y pla-
ta del Reino de Galicia hace la siguiente observacion:
“debiéndose advertir que todas estas minas de oro y plata
de Galicia, que se ven estampadas en varias memorias, y
de alli copiadas en libros modernos, son imaginarias y no
merecen ninguna atencion, habiendo dado motivo para
estas noticias alguna escamita de oro en terreno de aca-
rreo o alguna pirita marcial o arsenical en roca firme”. En
la vecina Asturias atribuye a algunos trabajos romanos
como los de la Fana de la Freita (Fig. 1), en Allande (As-
turias), un origen natural, a pesar de identificar ya como
de factura romana los de la Cueva de Juan Rata (Fig.
2), en las proximidades de la aldea de Montefurado,
donde se encuentra el paso subterraneo de un canal®.
Hace igualmente referencia a que, a pesar del tamafio
de muchas de las explotaciones romanas que relaciona,
algunas de varios millones de metros cubicos, no se en-
cuentran escombreras actualmente. Aprecia el uso del
agua en estas explotaciones, poniendo como ejemplo
la que se encuentra la sur de Salas (Asturias): “*hubo una
explotacién antigua muy estensa y duradera, que necesi-
taba indudablemente el auxilio del agua corriente sobre
la labor misma de arranque d cielo abierto, como lo de-
muestran tres acéquias que sucesivamente construyeron
los antiguos mineros para traer el agua cada vez d mayor
altura, d medida que la esplotacion asi lo requeria, porque
avanzaba en una ladera 6 cabecera del monte hdcia su
cumbre”.

2 El yacimiento de Llamas de Cabrera serviria perfectamente para ilustrar esta
opinién de Schulz, descubierto casualmente en julio de 2002 (Matias y Gomez,
2003)

3 Schulz 1858.
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Viadera, F. 1. (1850), Ingeniero de Minas. Se cen-
tra en los trabajos realizados por la Sociedad Maragata
Leonesa en los aluviones del rio Duerna (Leoén). Introdu-
ce el concepto del trazado de galerias de exploraciony
menciona también la existencia de «lavaderos o charcas
en los que se encuentra la tierra concentrada sin haber
terminado su lavado.” Sobre el método de explotacion
seguido por los romanos apunta lo siguiente: “con este
(picos) abrian galerias de un extremo a otro de la masa
que querian arrancar, paralelas entre si y a la distancia
de 40 varas*. Por el lado opuesto practicaban la misma
operacién formando otras galerias perpendiculares a las
primeras: el macizo quedaba sostenido por una serie de
pilares, y en este estado dejaban entrar el agua para que
destruyese aquellos puntos de apoyo. Faltando, la enorme
masa que descansaba sobre ellos se venia abajo; y de este
modo conseguian con poco coste el arranque de grandes
moles de aluvién”. En otro apartado interpreta los dep6-
sitos de agua como lugares donde se procedia a realizar
la concentracion final del oro (lavado): “la concentracion
se hacia en grandes charcas cuya forma, aunque varia-
da por las vicisitudes del tiempo, se conoce era eliptica 6
cuando menos se aproximaba a esa figura: algunas tie-
nen un didmetro mayor de 400 varas y el menor de 40°.
Su profundidad no es conocida, pero puede suponerse
que seria de 1 d 2 varas y probablemente tendrian una
ligera inclinacién hacia el punto de salida de los turbios.
Este punto es un corte dado al circuito de la charca. Estas
se hallan abiertas en el mismo aluvidn, rara vez una sola,
siempre son dos, lo mds tres, colocadas unas debajo de
otras. A medida que avanzaban la labor iban adelantan-
do la colocacidn para evitar el transporte de las tierras...
Colocada una capa de tierra darian entrada al agua para
ponerla en suspension, ayudando este trabajo con largas
palas de hierro movidas d mano 6 con un punto de apoyo

4 40varas =33,45m

5 334,5 x 33,45 m. El autor parece hacer referencia a los depésitos escalona-
dos que se encuentran en algunas explotaciones, pero no hay constancia de
ninguno que alcance estas dimensiones.
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d modo de palanca. El oro caia instantdneamente por la
mayor gravedad y la tierra marchaba con el agua al la-
vadero inmediato donde en una sequnda sedimentacion
serian recogidas las particulas de oro que hubiesen esca-
pado d la primera; y si aun aqui se experimentase alguna
pérdida un tercer lavadero la hacia desaparecer dejando
unicamente en el desperdicio la tierra sola. Los cantos ro-
dados y los detritus de esquisto se separarian a mano, si
antes no lo hubiesen hecho por medio de cribas”. Poste-
riormente relaciona el uso del mercurio para la recupe-
racion del oro con la explotacién romana de las minas
de Almadén y la aparicién en las pruebas realizadas de
algunas particulas de oro amalgamadas (azogadas) en
rios y arroyos. Como colofén, admite el principio de los
romanos de lavar a la vez grandes cantidades de tierra
"porque estamos convencidos de que solo asi es posible
beneficiar la mayor parte de los aluviones y de que este
método es preferible d todos los que se han inventado”,
aunque el sistema adolece de algunos defectos como
el de que “necesita mucha agua”.

Goémez Salazar, I. (1853), Ingeniero de Minas,
Jefe del Distrito de Minas de Ledn. Expone con clari-
dad una visidbn muy realista de la magnitud de los tra-
bajos mineros y sus posibilidades de ser nuevamente
explotados: “El oro existe en cantidad prodigiosa en la
provincia y constituyd en tiempo de la dominacion Roma-
na una industria tal, que sus vestigios revelan el esfuerzo
industrial mds gigante de la antigliedad... El del oro es-
parcido en terrenos diluviales es el caso mds favorable d
un industria en grande; y estos constituyeron el beneficio
de los Romanos. Ellos ocupan grande extension y muy va-
riada riqueza, pudiendo decirse que, si bien en su mayor
parte no parece pueda hoy dar un resultado ventajoso,
comprende puntos importantes por su gran masa y por
su contenido en oro, que indudablemente vendrdn d so-
meterse al trabajo con favorable éxito; siendo el principal
obstdculo hoy la falta de aguas; pues si bien son las mis-
mas que las de la época Romana, hay que tener en cuenta
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que aquellos hombres, como conquistadores, dispusieron
de ellas d voluntad; y que hoy estdn dedicadas a la agri-
cultura”.

Paillette, A. (1853), Ingeniero Civil de Minas
francés. Sigue mayormente a Schulz en sus apreciacio-
nes sobre los yacimientos de oro del occidente de Astu-
rias. Establece que la procedencia del oro extraido por
los romanos es de dos origenes “lavaderos mds o menos
estensos, y alguna aunque menor parte, de verdaderos
filones 6 de oro en roca”. Respecto a los sistemas de
trabajo “conocian los antiguos el sistema de pozos y ga-
lerias en direccion; mas cuando aquel se presentaba muy
diseminado en la roca 6 en venillas muy ramificadas, apli-
caban como trabajo preparatorio el método conocido hoy
bajo el nombre de huecos y pilares en escala gigantesca,
debilitaban después los pilares y venia abajo el cielo de
la inmensa escavacion. El pico, el martillo y punterola, la
maza y cuia y el fuego eran los medios de que se valian
para el arranque. El oro en polvo se obtenia después por
la trituracion y el lavado, para el cual empleaban d veces
el método de mesas inclinadas y cribas”. Mas adelante,
deducido del estudio de los autores que ha consulta-
do, Paillette expresa que “los antiguos han disfrutado
las arenas auriferas y venas metdlicas por medios muy
andlogos d los que hoy mismo empleamos; que han co-
nocido la purificacion de las materias auriferas por medio
de bario de plomo y de la copelacion, y que no ignoraban
el uso y empleo del mercurio para la purificacion del oro”.

Prado, Casiano de (1862), Ingeniero de Minas.
Aprecia sintomas de agotamiento en los depdésitos
explotados por los romanos (“apuraron los sitios mds
productivos”), indicando que la parte occidental de la
provincia de Leén es el punto mas rico en oro de toda
la Peninsula. Llegd a conocer en persona Las Médulas
sobre las que escribe: "Los romanos lavaban las arenas,
separando los cantos rodados que se hallaban entre ellas,
y llevdndolos d distancia conveniente, donde los dispo-
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Figura 3 Figura 4

Vista general de la zona con restos de hundimientos (“arrugias”) de Las Interior de la Galeria de Orellan (Las Médulas) por donde se introducia el agua
Médulas (Leon). necesaria para el proceso de derrumbe del macizo rocoso.
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nian en montones que llaman murias. El movimiento de
tierras que efectuaron para estos disfrutes es cosa que
sorprende, sobre todo en las Médulas, donde se ven cortes
de grande altura y mogotes 6 damas, que algunos forman
puntas muy agudas. Las aguas que produjeron estos de-
positos d pesar de la altura en que se hallan no podian
tener una corriente violenta d juzgar por la lineas hori-
zontales de asiento que en ellos no dejan de percibirse.
En estos cortes no se ve ahora oro alguno, pero no debia
de suceder lo mismo en la parte escavada, que forma una
grande hondonada”.

Leger, A. (1875), Ingeniero Civil francés. En su
obra Les Travaux Publics aux Temps des Romaines dedi-
ca un extenso apartado a las minas y canteras del Impe-
rio Romano. Sobre los métodos de explotacion hay que
resaltar la relacion que establece entre el uso del fuego
y la existencia de canales de abastecimiento en las ex-
plotaciones auriferas romanas, poniendo como ejemplo
las de Babia (Ledn): “Pour les roches dures et quartzeuses,
ils réussirent mieux en les étonnant: on retrouve d Las-Ba-
bias, sur les confins des provinces de Léon et des Asturies,
des fronts ou la roche a été visiblement attaquée par le
feu, puis étonnée; on apercoit des vestiges de canaux que
amenaient l"eau des plusieurs kilometres sur les fronts de
taille et a des laveries voisines...”

En los métodos de extraccion del oro hace una
extensa referencia al texto de Plinio, en donde usa el
término ruina montium asociado a los derrubios de las
montanas: "Ou bien on creuse des puits jusqua la ren-
contre des filons, ou bien on met a profit les éboule-
ments des montagnes® (ruina montium)”. Mas adelante
establece taxativamente que los romanos desconocian
el uso del mercurio en la mineria del oro: "Les Romains
ne connaissent pas le moyen d amalgamer | or avec
le mercure pour le séparer des matiéres étrangéres qui
pouvaient |"accompagner. Comme on employait a l "état

6 Sobre las diferentes traducciones de Plinio y sus interpretaciones dedicare-
mos un apartado especial antes de las conclusiones.
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natif, sa composition n "était pas fixe, et il contenait sou-
vent de "argent, du cuivre et méme du fer”.

Lasala, J.G. (1877), Ingeniero de Minas, jefe
del Distrito de Minas de Santander. En su informe so-
bre los terrenos auriferos del Bierzo y Valdeorras para
la constituciéon de la Compania Especial Minera Monta-
nesa-Galaico-Leonesa, domiciliada en Santander, indica
con rotundidad que las explotaciones romanas fueron
abandonadas en pleno funcionamiento y que se pue-
den volver a poner en marcha con tan sélo restaurar el
suministro de agua. En los trabajos de reconocimiento
realizados por esta empresa se ha constatado la exis-
tencia de oro en los terrenos explotados por los roma-
nos, tanto por los aprovechamientos de los “aureanos”
como por las muestras obtenidas, pero no hay datos
fiables todavia para hacer una evaluacién que permita
acometer una explotacion a gran escala. No obstante, la
empresa ha efectuado denuncias sobre amplias zonas
que incluyen lugares emblematicos como Las Médulas,
La Leitosa y las margenes del Sil, incluyendo los terre-
nos de Montefurado.

Opinamos que debido a la ausencia de mues-
treos significativos de varios metros clbicos de mate-
riales aluviales, este informe parece mas destinado a la
obtencidén de fondos por la venta de las participacio-
nes de la Sociedad que al rigor técnico.

Soler, J. M2 (1883). Ingeniero de Minas, jefe del
Distrito de Minas de Ledn. Apunta como origen de los
aluviones auriferos terciarios al relleno de grandes la-
gos interiores. Interpreta el modo de explotacion de la
siguiente manera: “después de taladrar el terreno por las
referidas galerias en dngulo recto, ya en un mismo piso,
ya en dos o tres seqgun el espesor del diluvium, en el cen-
tro del campo de explotacién abrian un pozo, por donde
echaban agua de dichos canales, las cuales iban rehun-
diendo el terreno y disolviendo y arrastrando las tierras
y arenas a la parte inferior de cada piso, a unas especies

de estanques o recipientes, hechos en el mismo terreno,
donde reposaban, y de aqui las vertian a otros estanques
inferiores: de suerte que estos se hallan en escalinatas o
gradas, y en cada una se ocupaban en remover las tierras
o arenas auriferas y en separar los cantos de cierto tama-
Ao fuera de los puntos de explotacién; pero la principal
operacién de concentracion la verificaban por el lavado
en bateas, del mismo modo que hoy lo hacen nuestros
obreros, al pie de su respectivo estanque”.

Welton, W.S. (1887), Ingeniero de Minas brité-
nico, Director de la Rio Sil & Leon Mining Company Li-
mited. Durante sus trabajos de introduccién del método
californiano (monitores de agua) en la explotacién de
los aluviones del Duerna aprecia “el esmero con que los
romanos beneficiaban hasta llegar d la roca firme en to-
das direcciones”. Sorprendido por la magnitud y costes
de los canales romanos de abastecimiento de agua de
Las Médulas y Burbia refiere lo siguiente: "No se nece-

MINES DE L4 DUERAA
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Figura 5

Plano de los trabajos de la Rio Sil & Leon Mining Co. (Welton, 24 de julio de
2887) en la margen derecha del rio Duerna (Ledn) Archivo documental de Ma-
nuel Morales Garcia.
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sita mejor prueba de la riqueza de estas minas que los
gastos que hicieron los romanos para traer agua para
su explotacion; y el nimero de estos canales y el enorme
campo que abrazan estos trabajos son la prueba evidente
de que las operaciones de beneficio aurifero han durado
aqui muchisimos afios”. Sin embargo, a pesar de los es-
fuerzos realizados y una vez puestos en marcha los mo-
nitores, el flujo de lodos contaminaba excesivamente
las aguas del rio Duerna perjudicando las explotaciones
agricolas situadas a lo largo de su cauce y se tuvieron
que paralizar los trabajos, que duraron poco mas de un
afo. Los resultados conseguidos fueron alentadores,
especialmente en el contacto con el "bed-rock”, donde
estaba ademas programada una explotacion subterra-
nea por métodos tradicionales, que no se llevd tampo-
co a cabo (Fig. 5). La respuesta al abandono total de los
trabajos la encontramos afos mas tarde, en un escrito
posterior del mismo ingeniero’, en donde plasma esta
interesante opinién: "By accident, an opening into their
(roman) works was made, at a distance of about 3 miles
from the point attacked by the hydraulic installation, and
the ancient drifting-works were found to be in perfect
condition for a length of about 3 miles, the whole width
of the channel having been drifted and the dirt washed,
inderground, in channels cut in the bed-rock, by tailing
through a deep adit. The boulders and pebbles resulting
from the washings had been built up to inmense pillars
which now support the roof, consisting or hard clay and
gravel of moderate richness”. Aunque Welton no da una
referencia exacta, el lugar que describe, por el conoci-
miento del terreno, se corresponde probablemente con
lo que se conoce en la zona como “"Cueva del Maestro”
o de la "Barrerica Blanca” (Fig. 6), estudiada por Domer-
gue aflos mas tardesd.

7 Welton, 1901-02

8 Domergue refiere el hallazgo en estas galerias de una lucerna romana que se
encuentra en el Museo Diocesano de Astorga (Domergue, 1972-74).
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Figura 6

Galeria inferior de la explotacion subterranea de la Barrerica Blanca ("Cueva
del Maestro”, Luyego-Ledn). Obsérvense los muros de sostenimiento realizados
con los cantos gruesos del aluvién.

Breidenbach, Th.(1893).Ingeniero Civil aleman.
Desarrolla sus trabajos principales en los yacimientos
auriferos primarios, tanto de Leoén (Villablino-rio Sil)
como de la vertiente asturiana (Navelgas), proporcio-
nando datos de contenidos de oro en las prospecciones
realizadas, algunos de los cuales alcanzan los 2-3 gra-
mos en Cuevas del Sil y Salentinos (Ledn), con valores
inferiores a 1 g para las zonas investigadas de Asturias.

Neufville, H. (1896), Ingeniero de Minas fran-
cés. Hace una descripcién de los terrenos auriferos de
la provincia de Ledn divididos por cuencas. Reconoce
la "presencia de grandes trabajos antiguos de los roma-
nos” relacionados con los principales yacimientos. En
Las Médulas cifra en 150 millones de metros cubicos
los aluviones explotados por los romanos en 1 km cua-
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drado, pero refiere la existencia de otros 600 millones
explotables. En el rio Duerna cifra en la misma cantidad
los aluviones explotados, pero duplica la de reservas
explotables (1200 Mm?3). Sobre el sistema de explota-
cién de los romanos, a los que califica de “predecesores
y profesores en el arte minero”, nos indica lo siguiente:
“También se puede minar la base de la montana por ga-
lerias paralelas (utilizando las muchas que dejaron los
romanos) y después dar lugar a la caida de masas que se
deshagan, facilitando el ataque por el agua (asi operaban
los antiguos)”.

Oriol, R. (1896), Ingeniero de Minas, director
de la prestigiosa publicacién periddica Revista Minera.
Sobre la formacion de los depositos terciarios indica:
"los cantos rodados demuestran por sus formas aun es-
quinadas que no proceden de grandes distancias, y por
su naturaleza indican que se han desprendido de los ban-
cos de cuarcitas cambrianas, silurianas y devonianas que
tanto abundan en la cordillera cantdbrica”. Sobre los ya-
cimientos primarios de oro hace también la siguiente
anotacion: “la falta de filones auriferos que no podian
haber pasado inadvertidos a mineros tan expertos y em-
prendedores como los romanos”. En el capitulo de la ex-
plotacion cita el texto de Plinio, sobre el que hace una
interpretacion particular:

“El sistema de arranque consistia, como se ve en
Las Médulas, y mejor aun en la Leitosa, en abrir galerias
en la parte alta, por las cuales se introducian las aguas
que llegaban por canales de gran seccion y a las veces
de extraordinaria longitud. La accion de las aguas, que
caian en cascada desde considerable altura, determina-
ba la desagregacion del conglomerado, cuyos elementos
eran arrastrados por los canales de descarga, a cuyos la-
dos se amontonaban los cantos gruesos, quedando el oro
retenido entre las ramas de urces, que luego incineraban.
Cuando el terreno se prestaba a ello, como en la cuenca
del Duerna, formaban lo que hoy los pueblos denominan
coronas, que consistian en un canal de rdpida pendien-

Figura7

Ortoimagen interpretada del esquema de explotacion de la “Corona de Filiel”
en donde se aprecian con claridad los canales de lavado que se sitGan a con-
tinuacion de las zonas de arranque (Filiel-Leon).

te que, rodeando los extremos de las lomas, las dejaba
destacadas de forma casi circular para facilitar su arran-
que por las mismas aguas: en estos canales se colocaban
también urces o brezos para retener el oro. Este sistema
de explotacion debe considerarse como precursor del mé-
todo californiano, que los romanos pudieron implantar
en gran escala sin preocuparse de sus consecuencias, por
la libertad que les ofrecia la carencia de propiedad territo-
rial bien organizada en esta region de Espana”

Debido al desconocimiento de las leyes y dis-
tribucion del oro en las masas de los aluviones auri-
feros, aconseja para emprender de nuevo las antiguas
explotaciones romanas que no se realicen grandes ins-
talaciones sin antes acometer un ensayo industrial para
verificar las condiciones de la explotacion.
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Figura 8

“Corona de Quintanilla”: esquema del abastecimiento hidraulico de la mina
conocida como “La Barrera” (4,5 km de extension) y zonas de lavado (Luyego-
Leon).

3. Primera mitad del siglo XX

Se caracteriza esta etapa todavia por la presen-
cia de una mayoria de ingenieros de minas, pero ya es
también notable el enfoque que comienzan a dar ar-
quedlogos e historiadores, tanto espafoles como ex-
tranjeros, acercandose ya temas eminentemente his-
toricos. Hay una cierta actividad en las prospecciones
mineras en los rios Sil y Duerna, asi como en los filones
de cuarzo de Candin (Le6n) y otros yacimientos prima-
rios de Galicia y Asturias.

Jones, J.A. (1900), Ingeniero de Minas britanico
encargado de las minas de oro de Candin (mina Meni-
val) y los trabajos de lavado de aluviones en Palacios
del Sil, ambos en Le6n. Jones fue también corresponsal
en el norte de Espana del The Mining Journal Haciendo
referencia a los trabajos de la Rio Sil and Leon Mining
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9

Company introduce por primera vez el concepto de que
los romanos retiraban el recubrimiento pobre para ac-
ceder a los niveles mas ricos que se sitlan cerca del
contacto con el lecho rocoso: “The Roman method was
to strip off the poor gravel-covering, by means of water-
currents. The water was brought by aqueducts many miles
in length to vast reservoirs made at the heigth above the
gravel; when these are filled the sluice-gates were opened,
and de rush of water carried off the barren deposit. The
rich gravels were the sluiced”.

Sandino, A. (1906), Ingeniero de Minas. Inge-
niero Jefe del distrito minero de Orense. Autor de un
folleto titulado Gisements Auriféres du Nord-Ouest de
["Espagne®, en donde se encuentran las siguientes re-
ferencias al método de explotacién seguido en Las Mé-
dulas: “En las grandes masas se conservan los frentes de
ataque, los restos de canal que llevaban el agua, las gale-
rias que la distribuian y los mismos montones de grandes
piedras al exterior...

Como los romanos no conocieron sino los tubos
de tierra cocida para conducir las aguas, en lugar de apa-
ratos semejantes d los Gigantes californianos, debieron
contentarse con verter el agua por encima y por los fren-
tes de la masa atacable, para obtener su demolicion. Pero
la lentitud de este procedimiento hizoles practicar gale-
rias de pendiente fuerte, que, ensanchadas constante-
mente por las aguas, daban por resultado considerables
derrumbamientos.

El barro fluido resultante, después de separar las
piedras grandes que se amontonaban para dejar libre
paso d la corriente, iba d los canales, en cuyo fondo co-
locaban ramajes sujetos por gruesas piedras, en los que
detenian las particulas de oro, y aun se afiadia de cuando
en cuando un poco de mercurio.

la parte mds penosa de este trabajo debian de
ejecutarla los esclavos, que, colocados dentro del agua,

9 Extractado y traducido en Diez Sanjurjo 1906.
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Figura 9
Imagenes originales de la draga instalada en el rio Sil (1909, Revista Minera
T- LX), cuyos trabajos dirigié el ingeniero Augusto Sandino.

separarian los materiales inutiles y ayudarian la marcha
de los utiles d los canales.

Cuando, segun la riqueza del aluvidn, se juzgaba
conveniente, procedian d la limpieza de los canales; se
hacia pasar agua clara, y después se recogian cuidadosa-
mente el limo y ramajes del fondo y se incineraban; las ce-
nizas obtenidas se lavaban y amalgamaban nuevamente,
y, por ultimo, la amalagama se calcinaba y su oro afinaba
al crisol.

Este procedimiento, que concuerda con los rela-
tos de Plinio, puede reconstituirse casi totalmente, visi-
tando las explotaciones.

Frecuentemente se encuentra en las graveras del
Sil el oro amalgamado, y hemos visto también un lingo-
te de oro fino con seccion cuadrada de 12 milimetros de
lado por 6 centimetros de longitud, encontrado en una
excavacion”.

Maclaren, M. (1908), Gedlogo britanico, miem-
bro distinguido de la Royal Geological Society de Lon-
dres. Su obra Gold: its Geological Occurrence and Geo-
graphical Distribution, publicada por el prestigioso The
Mining Journal, es uno de los principales trabajos de
referencia para la época en su género. Sobre la mineria
romana del Noroeste Hispano hace referencia a los tex-
tos de Estrabon y Plinio en cuanto a datos de produc-
cién, introduciendo la idea de que alcanzaron su ago-
tamiento ya en época romana: “These deposits appear
to have been exhausted before the commencement of the
Cristhian era and washing therein has been carried on
only spasmodically during the las 2000 years”. Basando-
se en los datos de contenidos de oro en los aluviones y
minerales primarios aportados por Breidenbach (1893)
atribuye una importancia secundaria en la explotacién
romana a los yacimientos de oro primarios: "It is the-
refore fairly clear that the northern Spanish gold-quartz
veins are or little present economic value, and that the
Romans, or even their predecessors, the Phoenicians and
the Carthaginians, have long ago exhausted any secon-
dary enrichments that may have been formed at their out-
crops”. Igualmente adopta el criterio de Jones (1900)
sobre la utilizacion de la fuerza hidraulica para retirar
el recubrimiento estéril o pobre que impide el acceso a
cielo abierto de las zonas mas ricas de los yacimientos
secundarios, tomando también como ejemplo los tra-
bajos realizados en 1887 en el Duerna por la Rio Sil and
Leon Mining Company: “They found the beds to consist
essentially of 180 feet of poor gravel overlying a richer
pay-streak that rested on bed-rock. It was found that the
Romans had already worked patches of the pay-streak by
stripping the over-burden by “booming”. The company
sank several trial pits to bed-rock, wich was reached at
depths of from 16 to 28 feet, of which 9 to 16 feet wer
over-burden and 7 to 12 feet were pay-dirt”.
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Saunier, L. (1910), Ingeniero de Minas, direc-
tor de las minas de arsenopirita aurifera de "O Pozo do
Lago” (Amarante-Ourense). Proporciona un listado irre-
gular de las diferentes explotaciones auriferas roma-
nas del noroeste de Espafia (Galicia, Asturias y Ledn),
dedicando un apartado especial a Las Médulas. Utiliza
ampliamente el texto de Plinio y otros autores latinos,
del que podemos extraer la siguiente afirmacion: "Plinio
dice claramente que se derrumbaban montanas enteras
ruina montium-en el lenguaje del pais arruga”. Sorpren-
den algunos detalles cuando habla de los canales de
abastecimiento como lo siguiente: "Uno de ellos, que
recogia las aguas de la vertiente del Teleno, pasaba de
50 kilometros de longitud; otros tres, menos importantes,
derivaban las aguas del Lago de la Bana, asi como las
del rio Cabrera, en dos puntos inferiores'®”. Se aventura
a proponer un método de explotacion que describe de
la siguiente manera: “"Disponiendo de semejantes canti-
dades de liquido d la parte superior de la capa aluvial, los
romanos supieron abrir en ésta galerias de fuerte declive,
que arrancando de la parte inferior de la masa, venian a
desembocar en la parte superior. Por la boca del conducto
obtenido en esta forma, precipitaban las aguas, cuyo tra-
bajo mecdnico, multiplicado por la velocidad adquirida,
realizaba la pronta disgregacion de los materiales, arras-
trando las arcillas auriferas, y dejando al pié los cantos
rodados estériles. Estos, d mano de esclavo, se apilaban
en los lugares donde menos estorbasen el trabajo. Los lo-
dos eran conducidos en canales de longitud, dimensiones
y pendiente apropiadas, como hoy mismo se procede en
California, bajo el nombre de gran sluicing”. Este autor
apoya también la idea de la utilizacién del mercurio
por parte de los romanos: “"Realizada de esta manera la
concentracion del metal, los residuos, enriquecidos por
la decantacidn, se recogian cuidadosamente. Los vege-

10 Rigurosamente cierto tras las investigaciones recientes realizadas, aunque
se trata en este caso de tres canales con igual o mayor importancia: C-0 (45 km),
C-1(71,7 km)y C-3 (143 km). El canal que recogia las aguas de la “vertiente del
Teleno” es el C-4 (81 km), trasvasando las aguas del rio Eria (Cuenca del Duero)
hacia la cuenca del Sil-Cabrera (Matias 2008).
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tales que se habian utilizado para la retencion del oro,
asi como las pieles empleadas al mismo efecto, se inci-
neraban en hornos adecuados; el residuo, lavado d mano
en bateas de madera, se reunia con los productos de la
concentracion de los lodos, para ser amalgamados con
mercurio; la evaporacion de este dejaba, como residuo, el
metal amarillento. El sistema general de tratamiento que
acabamos de relatar, estd deducido de numerosas obser-
vaciones personales, y coincide, ademds, con los relatos
de los historiadores de la época”.

Howlison, J.(1913), Ingeniero de Minas. Estudié
ampliamente los posibles yacimientos de oro aluvial
situados en las margenes del Sil, aguas abajo de Pon-
ferrada, utilizando una sonda, una bomba de gravas vy
una pequefa draga. Estima que los aluviones del lecho
aluvial del cauce actual del Sil en la zona de Toral de los
Vados son explotables y que presentan pocos proble-
mas los terrenos agricolas al desarrollo de la actividad
minera. Sobre Montefurado interpreta el lugar como un
desvio intencionado del cauce del Sil por parte de los
romanos con objeto de aprovechar los aluviones origi-
nales del lecho fluvial.

Adaro, L. (1916), Ingeniero de Minas. Hace men-
cidn a la posibilidad de que una parte importante de las
explotaciones citadas como de oro por Schultz y Pai-
llette lo sean también de hierro. Califica la proporcion
de granillos y laminitas de oro como de “irregularmente
diseminados en la roca y en escasa proporcion”. Reitera-
damente hace también alusion a la presencia de estano
en los yacimientos de Salave y otros*.

Gomez Moreno, M. (1925), Historiador y Ar-
quedlogo, autor, entre otras obras, del "Catdlogo Monu-
mental y Artistico de Espafia”. En su trabajo especifico

11 En lo relativo a la presencia de estafio en estos yacimientos, propuesta ini-
cialmente por Schulz y Paillette, la cuestién quedé zanjada al poco de plant-
earse en el siglo XIX (A.M.A. 1850)
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de la provincia de Ledn dedica un capitulo a las minas
romanas en donde hace una extensa descripcion de
Las Médulas y referencia superficialmente otras mi-
nas de oro. Los conceptos que maneja han tenido una
profunda repercusidon en textos muy recientes, por lo
que resulta imprescindible su consulta y revisidon cri-
tica. Sobre los modos de explotacién romanos hace la
siguiente interpretacion: "Las aguas iban conducidas por
canales hasta la cumbre del aluvion: alli se derramaba en
depdsitos, como estanques, excavados en el terreno ar-
cilloso, que aun estdn visibles, y Plinio les da de tamano
doscientos pies en cuadro por diez de hondura. Junto a
ellos principiaban a socavarse galerias, no muy amplias,
al parecer, y bajando siempre hacia una salida donde se
establecieron los lavaderos y desaglie. Luego, haciase en-
trar el agua con la mayor violencia en las galerias, cuyo
impetu deshacia sus paredes, ensanchdndolas mds y mds
y provocando hundimientos en el terreno, hasta que ellos
alcanzaban la superficie, y asi iba yéndose todo el monte
convertido en barro hacia los vertederos, donde, por in-
geniosos medios, el pesado sedimento de oro quedaba
retenido, y lo demds precipitdbase, rellenando barrancos,
hasta desaguar en el Sil. El procedimiento era brutal, mds
que artificioso; posible para aquella Roma sin entrafas,
mediante el esfuerzo de millares de esclavos, condenados
a trabajar sin recompensa ni alivio, hasta caer muertos al
peso de una vida insoportable...”.

Gomez Moreno es el autor que por primera vez
interpreta la formacién del Lago de Carucedo como
consecuencia clara del relleno del valle producido por
los escombros de la actividad minera. Como datos suel-
tos sobre los canales de abastecimiento a Las Médu-
las apunta hacia su origen en el rio Cabo, en la Cabrera
Alta, indicando para ellos una anchura de 1,28 m por
0,90 m de alto, excepto en las curvas donde se registran
anchuras de 1,60 m “previniendo asi la disminucion de
velocidad”.

Carro, 1. (1934), Médico, director de las excava-
ciones realizadas en 1933 en la Villa de Soldan (Santa
Colomba de Somoza, Ledn). Interpreta la Laguna Cer-
nea de Santa Colomba de Somoza como un lavadero de
oro por los amontonamientos de cantos que hay en sus
orillas. Hace referencia al modo de explotacién romana
de la siguiente forma: “los romanos explotaban sus mi-
nas removiendo el terreno y separando a mano la piedra
grande. El terreno ya movido se desmenuzaba con la fuer-
za del agua que tenian embalsada en la parte alta de los
montes o colinas. En la falda de los mismos habia tam-
bién balsas donde lavaban de nuevo las arenas menudas
en vasijas pequenas, para, de este modo, reunir y recoger
las lentejuelas y granos de oro separdndolos de la tierra”.

Quiring, H. (1935) Paleontélogo y Gedlogo del
Instituto Geologico de Berlin. Califica las “arrugiae” de
Plinio como el método de laboreo mas grandioso de la
antigliedad, citando el término ruina montium como
un método de explotacion. Interpreta que los romanos,
después de efectuar lavados en los rios, “pasaron luego
a la explotacion de filones de sulfuros metdlicos aurife-
ros. Pero no se conformaron con esto: como los sulfuros
metdlicos (pirita, arsenopirita y galena) se presentan en
filones poco potentes y en si solos apenas explotables,
los romanos pasaron muy pronto a las impregnaciones
de sulfuros metdlicos en las rocas vecinas. El llegar a las
bolsadas aisladas, profundizando, era muy costoso y por
eso minaban en su totalidad las zonas que contenian sul-
furos metdlicos y oro. Asi se llegd al método de laboreo
por arrugias. Consistia en hacer por excavacion cdmaras
subterrdneas (arrugiae) con pilares para sequridad y pro-
vocar luego el hundimiento que Plinio denominaba ruina
montium. Bajo gigantescas masas de rocas mineraliza-
das, de unos 300 metros de largo, y hasta 170 metros de
ancho y 100 de grueso (la capacidad de una sola arrugia
alcanzaba los 20 millones de metros clibicos), se excava-
ban amplios socavones, y después se provocaba el hun-
dimiento de una vez o por pisos. Las grandes masas de
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roca fragmentada precipitadas de este modo al suelo de
la arrugia, eran sometidas a un lavado por agua que caia
de gran altura (hasta 100 metros). las esclusas dispuestas
con este objeto contenian unos 12.000 metros cubicos de
agua cada una; los canales de conduccion de agua llega-
ron a alcanzar 150 kilometros. El lavado de las arrugias se
efectuaba en los meses de invierno de mds lluvia. El barro
resultante de tratar asi la roca era conducido por largos
canales o anchas galerias y trabajado al mismo tiempo;
asf se originaron verdaderos aluviones artificiales de oro.

Los filones de cuarzo, incluso los que estdn en la
proximidad de las rocas auriferas, son en Espafia y Portu-
gal muy pobres en oro: los romanos los despreciaron. Por
desgracia, hasta muy recientemente, las noticias de Plinio
fueron entendidas de un modo equivocado, y se conside-
raron como auriferos precisamente los aluviones y filones
de cuarzo; por lo cual han tenido que fracasar todos los in-
tentos de hacer resurgir en estos paises la mineria del oro.

Las arrugias descubiertas en el siglo pasado y
éste, a juzgar por su capacidad, proporcionaron a los ro-
manos unos 500 millones de toneladas de roca aurifera,
con una riqueza media de 8 gramos de oro por tonelada
y un rendimiento medio de 3 gramos por tonelada, lo que
representa oro por valor de cerca de 5000 millones de pe-
setas oro. Las zonas productoras de oro y sulfuros metdli-
cos explotados por los romanos corresponden a pizarras y
grauvacas cdmbricas, sildricas y devdnicas de la Peninsula
Ibérica. La faja de pizarras auriferas atraviesa, con una an-
chura de 40 a 130 kilémetros, de norte a sur, las provin-
cias de Oviedo, Lugo, Leon, Orense y Zamora y termina al
sur de la provincia portuguesa de Traz oz Montes”.

Davis, 0. (1935), Historiador. Ofrece una amplia
y documentada vision de la mineria romana en la mayor
parte del imperio (Roman Mines in Europe). El caracter
no especifico de su obra respecto a la mineria del oro,
en inferioridad frente a otras importantes zonas de ex-
plotacién minera para cobre o plata (Rio Tinto, Cartage-
na, Cornwall, etc.) obliga a buscar minuciosamente en
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su trabajo. En lineas generales, considera a los romanos
carentes de conocimientos geoldgicos y asimiladores
de procedimientos mineros preexistentes. Atribuye al
uso de esclavos como la principal causa por la cual la
mayoria de las minas fueron productivas. Sobre el oro,
duda de la aplicacion del mercurio como integrante de
los procesos mineros. En Las Médulas indica el uso del
agua de la siguiente forma: “The water was discharged
vertically from a heigth of 400-800 feet on the rock; and
where necessary, it was conveyed by tunnels to the right
place on the escarpment. The denudation was carried out
down to the schist and backwards until the cliff became
800 feet high;, thus the old workings resemble a huge am-
phitheatre in wich pillars of harder gravel were left owing
to the lack of powerful hydraulic machinery to cut them
away. At the base of the escarpement the water was co-
llected in sluices, where workmen picked out the large
boulders an piled them at the side; it then flowed through
several gorges into a small settling pools, and finally into
the Carucedo Lake”.

En el trabajo de Davis, que es muy exhaustivo y
profusamente documentado, es de resefar la siguiente
critica que realiza en autor: "North-western Spain was
the most important gold-field of the early Roman empi-
re. Consequently, we have abundant literary evidence for
it from contemporaries and from later writers who were
usually content to copy their predecessors”.

Luengo, J.M. (1935), Arquedlogo. Realiza una des-
cripcién detallada de los castros y la mineria aurifera ro-
mana en el entorno de Santa Colomba de Somoza (Ledn)
aportando un interesante grafico de la explotacion de la
"Fucarona” de Rabanal del Camino, en donde habla de
depésitos de decantacién pavimentados en el fondo vy la
posibilidad de la extraccion de minio*? en el lugar.

12 Se trataria de cinabrio o bermellén (sulfuro de mercurio). Esta es una creen-
cia errénea bastante extendida que se remonta al menos a los textos de Jo-
vellanos desde 1792 motivada por el color rojizo de los aluviones terciarios
debido a la formacién de 6xidos de hierro por rubefaccién y que, sin embargo,
no llega ni a acercarse al tono rojo original del cinabrio.
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4.- SEGUNDA MITAD DEL SIGLO XX:

Se caracteriza por la entrada en escena de al-
gunos grandes trabajos de investigacion, realizados
fundamentalmente por arquedlogos, que verdn la luz
especialmente en las Ultimas décadas del siglo XX y
que aportaran, salvo excepciones, una vision mas pre-
cisa y definida de la extensién y magnitud de las minas
de oro romanas gracias a la utilizacion generalizada de
las fotografias aéreas estereoscépicas (principalmente
lo que se conoce como “Vuelo Americano” realizado en
Espafia durante los afios 1956-57).

Es de senalar que, por su relevancia, se abre una
nueva etapa en la investigacion en la mineria aurifera
romana tras la celebracion en Ledn del [ Congreso de
Mineria Hispana e Hispanoamericana en marzo de 1970,
precedido del Coloquio Internacional realizado tam-
bién en Ledn en septiembre de 1968 con motivo del
XIX centenario de su constitucién como ciudad?®s, donde
por primera vez se analizan conjuntamente diversos as-
pectos, aunque en todos es patente la ausencia todavia
de investigaciones arqueologicas especificas que, no
obstante, se realizaran a lo largo de lo que queda de si-
glo. Predominan en la mayoria de los trabajos las inter-
pretaciones mdas o menos forzadas del texto de Plinio
(Nat 33, 70-78) para dar explicacion a los diferentes y
variados aspectos técnicos de la mineria aurifera. Des-
tacan también en esta etapa las aportaciones realizadas
por diversos ge6logos especializados en ambientes se-
dimentarios que acercaran notablemente los yacimien-
tos auriferos y las explotaciones romanas desde el pun-
to de vista de su desarrollo.

Lewis y Jones (1970). Siguiendo los trabajos de
Jones (1900), Davies (1935) y MaclLaren (1908), estos
autores abordan el estudio de las minas de oro romanas

13 Aunque fue publicado en 1970, Domergue presentd ya en este coloquio su
trabajo: Introduction a l”étude des mines d”“or du le nord-ouest de la Péninsule
Ibérique. (Legio VIl Gemina, pp. 255-286. Le6n, 1970), verdadero punto de par-
tida de la investigacién de la mineria aurifera romana en Espafa.

del noroeste hispano realizando un analisis pormenori-
zado del entorno de Montefurado (Orense), Las Médulas
(Ledn)y el Puerto del Palo (Asturias), yacimientos selec-
cionados por su representatividad para un primer acer-
camiento. Incluyen al final una traduccién comentada
del texto de Plinio sobre la mineria aurifera romana. En
todo momento tienen como telén de fondo las minas
de oro de Dolacouthi, que han estudiado previamen-
te. La publicaciéon de su articulo Roman Gold-Mining in
North-West Spain en el Journal of Roman Studies (IRS)
le dard una gran relevancia. De este trabajo podemos
destacar los siguientes aspectos:

- Se analizan contrastadamente aspectos técnicos
desde diferentes puntos de vista

- Considera parte de los barrancos del entorno de
Las Médulas como parte de un proceso de formacion
natural (cuenco central)

- Distingue mineria hidraulica aplicada sobre yaci-
mientos primarios y secundarios, efectuando compa-
raciones con las técnicas utilizadas en California (hus-
hing) en el siglo pasado

- Introduce la idea de una amplia aunque artesanal ex-
plotacién prerromana de los yacimientos de oro del NO.

- Aporta una traduccién técnica comentada del tex-
to de Plinio basada en los reconocimientos personales
efectuados sobre el terreno.

Dos afos més tarde, Jones y Bird (1972)amplian
los tres lugares anteriores con un analisis de los tra-
bajos romanos del rio Duerna (Ledn), en donde hacen
distincién de varios métodos diferentes de trabajo en
funcion de las caracteristicas geologicas, orientadas
también a la retirada de un recubrimiento pobre que
permitiese el acceso a los niveles ricos en oro proximos
al lecho rocoso, ya estéril. Intentan atribuir un valor cro-
nologico a las diferentes tipologias de explotacion.

INVESTIGACAO

Domergue, C. (1970-..). Arquedlogo-Histo-
riador del Centre National de la Recherche Scientifique
(CNRS) de Toulouse (Francia). Inicia sus estudios sobre
la mineria antigua de la Peninsula Ibérica a finales de
la década de los 60 introduciendo la fotointerpretacion
como herramienta imprescindible en el estudio de las
minas de oro del noroeste hispano, sobre las que publi-
ca sus primeros trabajos en 1970 dedicados principal-
mente a las minas de Ledn, en los que aboga ya por una
investigacidon sistematica y multidisciplinar del tema.
En sus primeras publicaciones contara con el apoyo de
un gedlogo y geomorfologo que seran de gran ayuda
en la interpretacion de las estructuras geologicas y ya-
cimientos auriferos de la Sierra del Teleno®, asi como
de otros colegas que colaboraran en las excavaciones
realizadas en distintos asentamientos de las laderas del
Teleno?®, donde todavia, recientemente, ha sacado a la
luz nuevos datos?é.

Su Catalogue des Mines et Fonderies Antiques de
la Peninsule Ibérique'” constituye aun hoy una extraor-
dinaria obra de referencia en la materia.

Sobre los métodos de explotacion aplicados
en las minas de oro'® propone establecer una serie de
categorias (Fig. 10) que se veran definitivamente refle-
jadas en su enciclopédica tesis doctoral Les mines de
la Péninsule Ibérique dans " Antiquité romaine*°, que se
encuentran resumidas en las siguientes?®:

- Peines (chantier-peignes) para yacimientos de
poCo espesor

- Zanjas-canal (chantier-ravins) como método general

14 Domergue y Hérail, 1978; Hérail, 1984 (Tesis doctoral)
15 Domerguey Silliéres, 1977; Domergue y Martin, 1977;
16 Dieulafait, C. et al 2008

17 Domergue 1987

18 Domergue 1971-72; Domergue 1972-74

19 Domergue 1990

20 Domergue 2008

45



- Ruina montium (chantier-cirque) para yacimientos
de gran potencia

Adopta de forma generalizada el término rui-
na montium para definir la explotaciéon de yacimientos
auriferos de gran potencia mediante el uso combinado
de un sistema de pozos-galerias. Identifica vestigios de
estas obras subterrdneas en Las Médulas (galerias) y en
Piozadera (pozos), de donde deduce que se realizaba
un minado previo de la base del terreno que se queria
abatir.

Para resolver algunas cuestiones, como la apa-
rente pobreza de los niveles superiores del yacimiento
de Las Médulas, acude al criterio de Jones?* que aboga
por el uso de la fuerza hidraulica para retirar sin lavar
los recubrimientos estériles o de menor valor, dejan-
do asf al descubierto los niveles de mayor riqueza. De
este modo identifica como producto de esta operacién
las inmensas acumulaciones de estériles del Chao de
Maseiros y La Balouta®?. Afios mas tarde ofrece unos
nuevos criterios en donde distingue dos modos de apli-
cacion de la «ruina montium» segun el procedimiento
utilizado para derrumbar la montafa?*:

- por socavamiento (sous-cavage) mediante el tra-
zado en la base del macizo rocoso de un conjunto de
galerias en angulo recto que dejan entre ellas pilares
de sostenimiento que luego son retirados hasta provo-
car el total hundimiento por encima (semejante a una
explotacidn por cdmaras y pilares, pero destinada a de-
bilitar la montana).

- por presién hidraulica (mise en pression hydrauli-
que) a partir de la perforacion de galerias y pozos ver-
ticales en “fondo de saco"?* por debajo de estas que
se utilizan para impregnar posteriormente el macizo
rocoso de aluvidn aurifero. La saturaciéon de los mate-

21 Jones 1900-1901

22 Domergue y Hérail, 1999
23 Bordes y Domergue, 2007
24 Sin salida
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Sistemas de explotacion propuestos por Domergue (2008): a) peines-surcos
convergentes; b) zanjas-canal; ¢) ruina montium (sous-cavage) y d) ruina mon-
tium (mise en pression hydraulique).

riales arcillosos que constituyen el cemento del aluvién
desestabiliza el terreno provocando de este modo su
deslizamiento como corriente de lodos.

Las publicaciones de Domergue afrontan el
tema de la mineria aurifera romana desde un punto de
vista basado siempre en un exhaustivo trabajo de cam-
po que busca en todo momento la claridad expositiva.
La profusién de citas bibliograficas encuadran perfec-
tamente las cuestiones que aborda, proponiendo unas
conclusiones claras y concisas, con escaso margen a (a
interpretacion.

Su obra mas reciente Les Mines Antiques de
l"Europe 2° es el colofén de toda una vida dedicada a
la investigacion en mineria antigua, en donde la mine-
ria aurifera romana ha ocupado siempre un destacado
papely sobre la que ha realizado valiosas aportaciones,
especialmente en Las Médulas y la Sierra del Teleno.

25 Domergue 2008

Saenz, C.y Vélez, ). (1974). Ingenieros de Cami-
nos. Ofrecen una visién desde la ingenieria (cubicacio-
nes, métodos de explotacion, contenidos, etc.), amplia y
rigurosamente documentada, sobre un nutrido grupo de
explotaciones mineras romanas (“ourales”) del noroeste
hispano estudiadas en el marco de un seminario de la Es-
cuela de Caminos de Madrid durante el curso 1968-69.
En los aspectos tecnologicos contindan con a hipétesis
deluso de mano de obra esclava, llegando incluso a esta-
blecer cifras del nimero de los mismos por analogias ac-
tuales, y mantienen que la mayoria de las explotaciones
se pararon en pleno funcionamiento. Retoman la idea
de Soler?¢ sobre la utilizacion de pozos y galerias para el
abatimiento de grandes masas de aluvion, método que
denominan “fucarona” en alusion a la Fucarona de Ra-
banal del Camino (Ledn), donde analizan las evidencias
observadas en este lugar por fotointerpretacién y no por
reconocimientos directos del terreno, dado que se en-
cuentran ya muy avanzados los trabajos de repoblacidn
forestal. Aplican también sus conocimientos geotécnicos
para esbozar un método de explotacion hidraulica que
denominan “conchas de erosién” basado en la impreg-
nacion artificial de terreno en la parte superior mediante
pocillos para provocar su deslizamiento, ayudandose a
la vez de zanjas en su parte inferior para facilitar el des-
lizamiento. Entusiasmados por las fucaronas, interpretan
también como producto de hundimientos las estructuras
de extraccion lineales del paraje de Solana Vibora (Luye-
go, Le6n), en donde hablan de minados subterréneos de
hasta 1500 m de extension. Sobre Las Médulas aportan
un mapa topografico de cierto detalle con numerosas
secciones interpretadas segin el modelo clasico de for-
macion del yacimiento.

Salvando las distancias, su bibliografia comen-
tada es de un gran valor ya que aporta una interesante
vision general del conocimiento sobre la materia hasta la
fecha en que fue realizada.

26 Soler 1883
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Hocquard, C. (1975), Geélogo. Realiz6 su Tesis
Doctoral en Geologia Aplicada sobre los aluviones au-
riferos del noroeste de Espana. Establece una hipoétesis
delorigen del oro presente en los yacimientos sedimen-
tarios como procedente de filones de cuarzo y arseno-
pirita aurifera, de los que identifica varias zonas, como
Val de San Lorenzo y Andifiuela (Leén), donde el oro se
encontraria microscépico. Las alteraciones meteoricas
de las arsenopiritas liberarian el oro, lo que permiti-
ria su concentracién secundaria tras la recristalizacion
en particulas superiores a 1 mm. Identifica el proceso
de ruina montium como el uso de la fuerza hidraulica
sobre un terreno previamente desagregado por hundi-
miento: “Cette technique s “appliquait, sembre-t-il, car les
descriptions sont peu claires, aux masses d “alluvions rou-
ges tertiaires. Il consistait a creuser des puits et galeries
destinées a provoquer | “effondre des masses d "alluvions.
Ensuite, [ "eau stockée dans des bassins, situés sur som-
mets et alimentés par tout un réseau d “aqueducts, chutait
sur les débris éboulés, achevant leur désagrégation, avant
de les transporter vers les agoga ou sluice”. Califica como
“enormes” las reservas todavia presentes, consideran-
do que los yacimientos no se pararon por agotamiento,
y establece una relacién de las explotaciones romanas
con las zonas mas ricas de los yacimientos, ligadas a la
presencia de los tamafos de cantos mas gruesos y con
menores proporciones de arcillas. Aunque baraja cifras
de contenidos medios de oro entre 1y 10 g/tm, obteni-
dos de otros autores?’, le resulta extrafio el fracaso rei-
terado de todos los intentos de explotacidén modernos.

En Las Médulas descarta la retirada de las ca-
pas estériles para acceder a los niveles mas ricos expli-
candolo por la cantidad inmensa de material a remover
para tan poco beneficio.

Finalmente relaciona la utilizaciéon del método
de "ruina montium” en los yacimientos primarios, don-
de también apunta hacia la utilizacién del mercurio en

27 Sowerby 1885, p.255
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el proceso metaldrgico de recuperacion del oro.

Sanchez-Palencia, F.J. (1977-...) Arquedlogo del
Instituto de Historia del Consejo Superior de Investiga-
ciones Cientificas (CSIC). Su trayectoria investigadora
ha estado dedicada hasta hoy de lleno a la mineria auri-
fera romana. En su Tesis de Licenciatura “"La explotacion
aurifera prerromana y romana del noroeste de Espana”,
leida en febrero de 1977, acomete un estudio mono-
grafico sobre los yacimientos de oro, principalmente
de Asturias y Leodn, que se vera luego ampliado en su
Tesis Doctoral (inédita) aparecida en 1983: La explota-
cion prerromana y romana del oro en Asturia y Gallaecia.
El enfoque fundamental de estos estudios y los pos-
teriores es conocer el papel de las minas de oro en la
romanizacion del territorio del N.O. y su relevancia en
la economia romana, aunque de partida no se tienen
en cuenta para ello los importantes yacimientos de oro
portugueses. Desde un primer momento el autor cuen-
ta con el apoyo del gedlogo Luis Carlos Pérez Garcia,
cuya tesis doctoral versa sobre los yacimientos secun-
darios de oro del noroeste de la Cuenca del Duero®,
basada en los trabajos de prospeccién realizados para
la empresa Rio Tinto Patifio, asi como de otros gedlogos
que se encontraban trabajando igualmente en los yaci-
mientos de oro de la zona Asturiana (Valentin Suarez?®
y Emilio Gumiel).

Ya en su tesis de licenciatura®® atribuye la utili-
zacion del agua del sistema de canales para el resque-
brajamiento de la roca dura combinando la accién de
esta con el fuego en los yacimientos primarios, lo que
parece una evolucion del método enunciado por Almei-
da®l. Sobre las galerias encontradas en algunas explo-

28 Pérez 1977

29 Sanchez-Palencia y Suarez 1985
30 Sanchez-Palencia 1983

31 Almeida 1970
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taciones??, las interpreta como de prospeccion, califica-
cidén que se vera mantenida con extensidn hacia otros
lugares a lo largo de toda la etapa investigadora hasta
la actualidad. En otro trabajo desarrollado en las cuen-
cas de los rios Eria y Cabrera este autor analiza toda
la mineria de la falda sur de la Sierra del Teleno hasta
Las Médulas, estableciendo la hipétesis de una explo-
tacion remontante desde los yacimientos secundarios
hasta localizar los primarios®, incluyendo rudimenta-
rios esquemas de las redes hidrdulicas realizados por
fotointerpretacién. Lanza también la hipotesis de que
el trazado de los canales se hace desde las zonas de
explotacién hacia las captaciones, para evitar errores
de nivelacion.

Fiel seguidor del texto de Plinio, a quien acude
constantemente para las explicaciones de las técnicas
mineras, adopta el término ruina montium como méto-
do de trabajo minero y define este, siguiendo a Viade-
ra®4, Sandino® y Saenz y Vélez?¢, como el trazado de un
entramado de pozos verticales y galerias horizontales
entibadas sobre las masas de aluvidn de gran potencia,
sobre los que luego se introduce el agua cuya presién
interviene en el derrumbe de la montafia "mdxime si las
galerias estaban entibadas y sus soportes eran arrastra-
dos por la corriente”, En esta etapa introduce también el
concepto del aire que se comprime en as galerfas y que
actla a modo de explosivo, asi como el golpe de ariete
producido por el frenazo brusco del agua introducida
por los pozos, procesos ambos que, segin este autor,
servirian para favorecer el derrumbe de la montana.

La tesis doctoral permanece inédita, aunque
alguna de sus publicaciones se pueden considerar un

32 Luzény Sanchez-Palencia 1980
33 Sanchez-Palencia 1980
34 Viadera 1850

35 En Diez 1906. Define a Sandino como “quien mas acertadamente interpreta
el proceso de ruina montium descrito por Plinio el Viejo en su Historia Natural”
(Sanchez-Palencia y Orejas 1994, p.150)

36 Saenzy Vélez 1974

resumen de esta®’, por lo que su trabajo mas destacable
en mineria aurifera romana es la monografia sobre Las
Médulas®®, en la que recoge y encuadra los resultados
de las excavaciones realizadas en la Zona Arqueologi-
ca de Las Médulas (ZAM), en donde hasta la fecha ha
monopolizado el registro arqueolégico junto con otros
colegas del Consejo Superior de Investigaciones Cien-
tificas (CSIC), aunque sin resaltar avances significativos
en cuanto a las técnicas mineras.

Los trabajos de este autor estdn mas enfocados
hacia la arqueologia del paisaje y la ordenacion del te-
rritorio en época romana que a la propia mineria en si
misma, dandose la circunstancia de que muchos de sus
estudios de fotointerpretacién comienzan ya a encon-
trarse manifiestamente obsoletos®. Las publicaciones
mas recientes se han desarrollado en minas del rio Er-
jas# (Caceres), Las Cavenes (Salamanca)“t, Pino de Oro*?
(Zamora) y Bafios de Molgas*® (Ourense), donde se han
tratado unas zonas marginales de mineria aurifera ro-
mana.

Pérez Garcia, L.C. (1977). Geblogo. Realizd su
tesis doctoral en base a la experiencia profesional ad-
quirida a pie de campo tras casi 4 anos como director
de las prospecciones de oro realizadas por la empresa
Rio Tinto Patifo en los depdsitos auriferos de las cuen-
cas de los rios Omana, Duerna y Eria, en Leon. Como
base de partida para su trabajo hace un inventario de
explotaciones romanas proponiendo una tipificacién
segln las labores realizadas, encuadrandolas geolo-

37 Sanchez-Palencia y Orejas, 1994; Perea y Sanchez-Palencia, 1995
38 Sanchez-Palencia 2000

39 Sanchez-Palencia 2002, p. 132. Esquema de fotointerpretacion de los cana-
les de Las Médulas en el Valle Airoso de Llamas de Cabrera en donde se refle-
jan hasta 10 canales en la margen derecha del arroyo de Valdecorrales.

40 Sanchez-Palencia y Pérez, 2005
41 Sdnchez-Palencia et al. 2003
42 Sanchez-Palenicia et al. 2010

43 Sanchez-Palencia et al. 2009
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gicamente, para luego desarrollar una intensa campa-
fia de prospeccion, que llegd a contar incluso con una
planta piloto en Las Omanfas para el tratamiento y ana-
lisis de las muestras. Los resultados de la prospeccion
realizada no resultaron muy alentadores, variando los
contenidos medios entre los 100-200 mg/m3.

Estos escasos contenidos de oro en los aluvio-
nes explotados por los romanos los analizara posterior-
mente junto a Hérail*4, llegando a la conclusion de que,
si bien existen zonas de enriquecimientos que podrian
alcanzar los 1500-2000 mg/m?, el contenido medio de
los aluviones explotados rondaria los 100-120 mg/m?>.
Estos autores reconocen también la dificultad de efec-
tuar valoraciones acertadas debido a las variaciones
laterales de riqueza en oro de los distintos ambientes.
Finalmente, atribuyen la parada de algunas explotacio-
nes a una disminucion de la riqueza aurifera, pero en
ningdn caso a un agotamiento de los yacimientos.

Lépez, D.G. (1980). Ingeniero Aeronautico. Su
pequefia monografia divulgativa de Las Médulas, la
primera aparecida sobre el tema, contiene algunos as-
pectos muy interesantes y equilibrados, como la pre-
cisa topografia de las labores subterraneas residuales
(galerias de Orelldn y Yeres) y algunas fotointerpreta-
ciones, aunque en general adolece de rigor técnico en
los aspectos de mineria y recurre en muchos casos a
un despliegue imaginativo dificil de explicar en alguien
con formacion en ingenieria. Este hecho resulta espe-
cialmente patente en el criterio que establece sobre el
modo de derrumbar la montafna en base a pulsaciones
de presion provocadas por los continuos cambios de
seccién en las galerias: “.. cada descarga de los estan-
ques reguladores haria que la estructura interna de la
montana se viera sometida a una concatenacion de so-
brepresiones y depresiones capaces de acelerar su demo-
licién”. Sobre la red hidrdulica de abastecimiento lleva

44 Héraily Pérez 1989, T-2 pp. 21-34
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la captacién de los canales hasta el rio Caboy el rio Erig,
donde sostiene La tesis inicial de Domergue de que los
canales visibles de la falda sur del Teleno, situados a
una cota muy superior, eran para el abastecimiento de
Las Médulas*, sin haberse enterado de la rectificacidn
del propio autor, realizada ya afios antes*s.

Hace referencia también a la utilizacién genera-
lizada del mercurio en el proceso de extraccion del oro
en los aluviones.

En los afios 1993 y 2005 apareceran nuevas pu-
blicaciones del mismo autor, profusamente ilustradas,
pero manteniendo todavia los mismos términos que la
de 1980. Es lamentable decirlo, pero estas obras divul-
gativas, debido a su difusion generalizada, han provo-
cado algunos de los mayores errores de interpretacion
sobre el paraje de Las Médulas. De hecho, la propia Ad-
ministracion Autonomica*’ ha recogido recientemente
en uno de sus documentos de mas relevancia por su
proyeccién de futuro (Plan de Adecuacién y Usos del Es-
pacio Cultural Médulas) |a distribucion de la red hidrdu-
lica de Las Médulas propuesta por Lopez.

Cauuet, B. (1983). Arquedloga de la Universidad
de Toulouse, Francia. Desarrollo su tesis doctoral en las
minas de oro romanas de los Ancares (Ledn), dirigida
por Domergue y Hérail. Sigue los pasos del primero en
cuanto a las distintas técnicas aplicadas en la explota-
ciones de yacimientos aluviales (establece paralelis-
mos con las técnicas empleadas en las minas de oro
californianas) y la técnica de “ruina montium», cuyas
labores de preparacién identifica con lo que se conoce
actualmente como «camaras y pilares». Aplica ademas
un novedoso método informatico particular para inven-
tariar los distintos elementos y establecer las fases de

45 Domergue, 1971, p. 40

46 Domergue, 1972-74, p. 510. “En fait, il semble bien aujourd hui que les
aqueducs visibles sur les flancs sud-est y sud-ouest du Teleno appartiennent d
d’autres systémes actuellement en cours d "étude”.

47 Junta de Castillay Le6n 2011
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una explotacién minera aluvial. Aunque su trabajo se
centra en tres yacimientos principales: Los Cousos, La
Leitosa y Pradela, realiza también un inventario de la-
bores romanas en la zona, tanto de yacimientos prima-
rios como de secundarios.

5. Momento actual

En los apartados anteriores se ha querido dar
una amplia vision de conjunto del estado de la inves-
tigacién sobre la mineria aurifera romana realizada en
Espafa hasta fechas recientes, eminentemente enfo-
cado hacia el analisis de las técnicas mineras romanas,
base fundamental del enorme despliegue de medios
que supuso la ocupacién y explotacion minera de un
territorio tan amplio. Se ha escogido a los autores por
la relevancia y difusién de sus trabajos, remitiendo al
lector a sus obras originales para poder profundizar en
los conceptos que tan resumidamente se han expuesto
aqui, en donde se han seleccionado sélo los aspectos
especificos relativos a las propias técnicas de explota-
cién minera desarrolladas por los romanos.

Hace poco méas de una década (diciembre de
1997), la explotacion aurifera romana de Las Médulas
fue declarada Patrimonio de la Humanidad“, lo que su-
puso una importante inyeccién de fondos para el estu-
dio y conservacion de este singular paraje, lo que se ha
traducido hasta la fecha en diversas publicaciones que,
de alguna forma, recopilan el estado de la investigacion
realizada en las Ultimas décadas*. Domergue, por su
cuenta, no ha permanecido indiferente al magnetismo
de la mayor explotacién del Mundo Antiguo y también ha
contribuido recientemente con diversas aportaciones°.

48 Distincién de la que también podrian ser merecedoras, por ejemplo, las de
la Sierra del Teleno; o también las minas de oro romanas en roca de Trés Minas,
o las del sector Banjas-Valongo, ambas en Portugal.

49 Perea y Sanchez-Palencia, 1998; Sanchez-Palencia, 2000
50 Domergue y Hérail, 1999; Bordes y Domergue, 2007; Domergue, 2008

Al comienzo de la primera década del presen-
te siglo todo apuntaba a que se habian sentado unas
bases firmemente so6lidas en cuanto al conocimiento
de la mineria aurifera romana y se podria seguir pro-
fundizando en el tema, pero sin cambios de direccidon
significativos, todo ello a pesar de que apenas se habia
investigado en las minas de oro romanas de Portugal,
donde predominan los yacimientos primarios, y no se
tenian mas que vagas nociones sobre las redes hidrau-
licas construidas para las explotaciones mineras, cuyo
conocimiento en profundidad seria especialmente im-
portante en el estudio de los trabajos de mayor enver-
gadura.

Asi las cosas, en julio de 2002 fue descubierto
por casualidad un importante complejo de explotacién
aurifera romana en la localidad de Llamas de Cabrera
(Ledn), intercalado en la red hidraulica meridional del
abastecimiento de agua a Las Médulas (Fig. 11). Este
complejo minero engloba en su estructura trabajos de
mineria superficial y mineria subterranea, habiendo
permanecido hasta la fecha sin reactivaciones signifi-
cativas posteriores®t. Se constata asi la existencia en
Espafia de una importante explotacién aurifera romana
subterranea en un ambiente de investigacion en donde
todas las galerias que se habfan documentado hasta la
fecha eran consideradas como de prospeccién, no ha-
biéndose hallado ninguna labor minera de explotacién
eminentemente subterranea.

En la investigacion de la mina de Llamas de Ca-
brera se pudo también documentar la existencia de una
importante red hidraulica propia de 30 km de canales
y una docena de depdsitos de regulacion-distribucion,
la cual se puso de manifiesto tras casi 1 afio de trabajos
de campo sobre un terreno dificilmente accesible, aun-
que al final se consiguio cartografiar ampliamente y con
precision de detalle el conjunto de canales y depdsitos

51 De hecho, el yacimiento de oro no figuraba ni en los registros oficiales de
minas ni en los mapas metalogenéticos, a pesar de la abundancia de indicios
de oro en los aluviones del rio Cabrera, que hubiesen llevado a su descubrim-
iento de haber sido tenidos en cuenta.
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de la mina, asi como todos los canales pertenecientes
a la red hidrdulica de Las Médulas en este sector, algo
inédito hasta la fecha en la mineria aurifera romana Es-
pafiola, ya que tan solo se contaba con esquemas de
trazado obtenidos por fotointerpretacion, carentes de
ningun rigor topografico.

Posteriormente, el método desarrollado para
hacer la cartografia de la red hidraulica del complejo
minero de Llamas de Cabrera se aplicé también al resto
de la red de canales de Las Médulas, consiguiéndose en
junio de 2004°2 la primera representacion de la red hi-
draulica de Las Médulas con precisién topografica, tota-
lizando el conjunto de canales una extensidn superior a
los 600 km, uno de los cuales sobrepasa los 143 km, lo
que, ademas de confirmar el dato de Plinio de las 100
millas de distancia, le convierte en la segunda conduc-
cién de agua mas larga de la antigliedad.

La superposicién y entrelazado parcial de una
parte de los canales de abastecimiento de las minas ro-
manas del Teleno con la red meridional de Las Médulas
(rios Eria y Cabrera), que en su momento ya dio lugar a
importantes confusiones, impulsé el desarrollo de otra
investigacién en la que se cartografiaron los canales y
dep06sitos que se sitlan por encima de la cota 1400 m
en ambas vertientes de la sierra del Teleno, de la que se
pudo ya extraer una so6lida propuesta del desarrollo es-
pacial y cronolégico de estas extraordinarias y extensas
explotaciones®:.

A lo largo de estos afios de investigacion en el
complejo de mineria aurifera romana de Llamas de Ca-
brera se ha podido determinar la total destruccién de la
red hidraulica de Las Médulas como consecuencia del
desarrollo de los trabajos mineros en esta dreas“. A falta

52 Matias 2004. Como trabajo mas moderno y completo: Matias 2008

53 Matias 2006. Actualmente estd en preparacién un trabajo de cartografia
de las redes hidraulicas situadas por debajo de esta cota hasta los cauces de
los rios Duernay Eria, dotadas de una gran complejidad como ya pusieron de
manifiesto Domergue y Hérail (1978).

54 Matias 2008
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Figura 11

Esquema de las redes hidrdulicas y trabajos mineros del complejo de Llamas de Cabrera

| CARALES
VACREENTD DE LAY MECLLAS o
> | pAdMyCE
== ‘l’ﬂ-
[ 15
l— en
) —
—aa
= T e o4
d_._ﬁ?b"" - e — e

r—

Figura 12
Esquema relativo de las cotas de llegada de los canales y la disposicién de ter-
razas fluviales del yacimiento aurifero de Las Médulas.
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todavia de excavaciones arqueologicas en el lugar que
permitan datar con precision las labores del complejo
de Llamas de Cabrera, pero directamente atribuibles
a época romana por las técnicas empleadas, se puede
aventurar de este modo un posible cese total de los tra-
bajos en Las Médulas, aunque se mantuvo una extrac-
cién significativa de oro en la zona.

La cartografia precisa de la red hidraulica de
Las Médulas ha permitido también constatar el hecho
de que el modelo genético del yacimiento aurifero ba-
sado en la acumulaciéon de sedimentos producida por
abanicos aluviales procedentes del entorno préximo no
muestra una relacion clara con la estructura del abaste-
cimiento de agua, mientras que el nuevo modelo gené-
tico, desarrollado por los gedlogos Hacar, Pagés y Alon-
s0°°, parece encajar perfectamente con la estructura de
terrazas fluviales propuesta por estos autores (Fig. 12),
aspecto que ya ha sido adecuadamente analizado en
un trabajo posteriorss.

Una reciente investigacion sobre los yacimien-
tos primarios de Ledén ha dado también interesantes
resultados en cuanto a las técnicas aplicadas por los
romanos, especialmente en lo que se refiere a la utiliza-
cién del agua en la explotacion de este tipo particular
de yacimientos y a los métodos de molienda del cuarzo
aurifero®’, en donde se ha podido documentar en varias
minas la existencia de una explotacion hidraulica pre-
via sobre las partes alteradas del yacimiento primario®®
para luego proceder al ataque directo sobre la masa mi-
neralizada que haya quedado al descubierto (Fig. 14y
15), incluso llegando a utilizar la mineria subterranea,
cuyo mejor ejemplo seria para nosotros el caso de Lla-
mas de Cabrera.

55 Hacar et al 1999
56 Matias et al 2008
57 Matias 2010

58 Se trata de los yacimientos auriferos de Pozos, Andifiuela, Castropodame y
Llamas de Cabrera. Recientemente se ha podido constatar también este hecho
en los de Villablino (Matias, 2013).
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6. Revision de tépicos

En los ultimos 200 afnos de conocimientos e in-
terpretaciones de la mineria aurifera romana podemos
apreciar en primer lugar un enorme desequilibrio de re-
sultados, bien por los medios y tecnologia disponibles,
bien porque no se ha dedicado una atencién completa
y especifica al tema minero. En segundo lugar se apre-
cian numerosas carencias en la interpretacién de las
zonas mineras debido a un singular arrastre de concep-
tos tradicionalmente establecidos, a veces erroneos,
inexactos o equivocados, y a que la formacién del que
interpreta no siempre es la adecuada al tema que trata
y a la escasa vision de conjunto de las explotaciones.

Fuera de los foros especializados, en los traba-
jos de divulgacion encontramos también diferentes ni-
veles de coherencia en funcién de la rigurosidad de sus
autores a la hora de buscar las fuentes de informacion,
de tal forma que trasciende mas una imagen simplista y
casi mistica de la extraccion del oro que la grandiosidad
del esfuerzo e imaginacion desplegados por los inge-
nieros romanos en la explotacion de los yacimientos de
oro del noroeste hispano, tanto superficiales como sub-
terrdneos, que constituyen un ejemplo mundial, Unico,
de ingenieria minera.

6.1. Textos antiguos

La interpretacién de textos antiguos es uno de
los denominadores comunes que se pueden encontrar
en casi todos los trabajos de las Ultimas décadas sobre
mineria romana. Bien es cierto que pueden constituir
una valiosa fuente de informacion en algunos aspectos,
pero no hay que olvidar que nunca se pueden encon-
trar a la altura de la informacién que pueden aportar
los vestigios que todavia se conservan en el terreno°.
Por otro lado, las traducciones realizadas adolecen en

59 “Malhereusement, les sources historiques ne sont pas a l"hauteur des ves-
tiges archéologiques” (Domergue, 1972-74, p. 518)
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muchos casos de pretender forzar sensiblemente La in-
terpretacidén para adaptarse a conceptos preestableci-
dos, que no siempre tienen un reflejo claro sobre las
evidencias del terreno. Recientemente, partiendo de
un mas amplio conocimiento de las técnicas de mineria
aurifera romana, se ha realizado una traduccion inter-
disciplinar del texto de Plinio®® a la que acudimos ahora
porque ha servido para matizar los siguientes puntos,
aportando nuevas ideas:

(in) Ruina Montium vs. arrugia. El grafismo del
término ruina montium (Plin.Nat.33-66) ha sido am-
pliamente utilizado desde principios del siglo XX para
referir un método de trabajo particular en las minas de
oro romanas. Nosotros contextualizamos ahora este
término como el material geolégico (derrubios de los
montes) procedente de la accién de los agentes atmos-
féricos y no como el derrumbe artificial provocado por
los mineros, que en otro apartado recibe ya la denomi-
nacién especifica de arrugia (Plin.Nat.33-70), aplicable
a los trabajos de minado necesarios para provocar el
hundimiento del terreno.

“Apildscude” (Plin.Nat.33-69). Identificamos
este término especifico ("palabra fantasma”) con el
polvo procedente del proceso de molienda realizado
en los molinos de pilones, sistematicamente genera-
lizados en los trabajos sobre filones de cuarzo aurifero
(yacimientos primarios)®* como pieza fundamental del
proceso de extraccién del oro. Se pueden encontrar es-
tos molinos de pilones, especialmente abundantes y
representativos, en las minas de oro romanas en roca
de Trés Minas (Portugal).

Dies (Plin.Nat.33-70). “..Por medio de galerias,
que lleva mucho tiempo hacerlas, se perforan los montes
a la luz de las lucernas; estas son la medida de los turnos
de trabajo, y durante muchos meses no se atisba la finali-
zacion de esta fase...”. De este modo, sin desviarnos del

60 Pérez y Matias, 2008.
61 Matias, 2010.
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texto, rechazamos la idea generalizada de traducciones
anteriores de que los mineros permanecian encerrados
dia y noche trabajando en condiciones atroces de es-
clavitud, claramente influida por el texto de Diodoro
(D.S.3.12-13) sobre las minas de oro egipcias del de-
sierto de Nubia durante la dinastia de los Ptolomeos.

“Troncos ahuecados” (Plin.Nat.33.74). A pesar
de que la traduccion del texto de Plinio muestra que
este es el término utilizado, la realidad observable en el
terreno permite descubrir en diversos lugares los vesti-
gios de los huecos realizados para el asiento de troncos
en aquellas zonas de paso muy verticales y escarpadas,
donde el asiento del muro de cierre del canal seria casi
imposible o poco practico.

Urium (Plin.Nat.33-75). "Surge una dificultad en
el proceso de lavado si la corriente de agua produce ba-
rro; este tipo de terreno se llama urio. En consecuencia la
conducen por rocas y piedras y evitan el urio”. Aunque
resulta descabellado pensar que el agua turbia puede
dificultar el procedimiento de separacién del oro (que
se encuentra imbuido en materiales eminentemente
arcillosos y arenas), ese habia sido el concepto ma-
nejado hasta ahora al efectuar la traduccién literal de
este pasaje. La propuesta que hacemos nosotros sobre
el urium estd en relacion al riesgo real de destruccién
del canal, con la consiguiente pérdida del suministro
de agua, si los canales no estan excavados en su ma-
yor parte en la roca firme, ya que los terrenos arcillosos,
una vez empapados, carecen de la cohesion necesaria
para soportar la estructura del canal lleno de agua.

6.2.- Técnicas mineras:

Es en este aspecto donde todavia queda mucho
recorrido en la revisién de conceptos, como ya se ha ido
reflejando esporadicamente con anterioridad. Topicos
como el del aire comprimido en las galerias por el im-
pulso del agua, las pulsaciones de presidén por cambios
de seccidn, las "balsas de decantacion”, el sostenimien-

to de grandes masas de roca por simples puntales de
madera que luego se retiran para provocar su hundi-
miento, hasta el de la utilizacién de redes hidraulicas
para arrojar agua sobre rocas calentadas por el fuego,
entre otros, necesitan todos ellos de una profunda re-
vision critica por su total alejamiento de la realidad, a
pesar de que, como ha podido observarse, contindan
todavia en uso la mayoria de ellos.

Explotacion de depésitos de gran espesor tipo

Médulas: es en el concepto de “ruina montuim” (apela-

mos todavia por motivos practicos a esa denominacién),
donde mas discrepancias se pueden exhibir frente a lo
escrito hasta la fecha por diferentes autores, cuestién
someramente revisada en los apartados anteriores.
Desde lailusoria aplicacion de técnicas de hundimiento
controlado a los yacimientos primarios, pasando por los
sistemas de pozos y galerias donde por medio del agua
se comprime el aire, que actuaria @ modo de explosi-
vo, las pulsaciones de presion, los pozos de saturacion,
hasta las cantidades de agua necesarias para realizar el
proceso, todos, absolutamente todos estos conceptos,
0 no son técnicamente posibles o no se han podido
documentar fehacientemente sobre el terreno®. Asi, la
evidencia nos muestra en Las Médulas que el agua es
introducida

dentro del terreno por galerias horizontales que se en-
cuentran en la linea de los canales principales®® o de
algunos dep6sitos de abastecimiento®, sin el mas minimo
resto de pozos verticales por ninguna parte, salvo unos
pocos hundimientos que alcanzan la superficie, pero por
donde nunca se introdujo agua (Fig. 13). Para utilizar el
agua de forma que comprima el aire hasta alcanzar la pre-
sion suficiente como para que este pueda actuar como un

62 Resulta significativo al respecto que las técnicas aludidas carecen de con-
tinuidad en épocas posteriores a la romana, al margen de la inexistencia de
pozos verticales o galerias de fuerte inclinacién que apoyen las hipétesis pro-
puestas.

63 Galerias de Yeres

64 Como el que se encuentra en el paraje conocido como “Mirador de Orellan”.
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Figura 13
Detalle de un macizo en proceso de derrumbe sin finalizar (Las Médulas).

explosivo se necesitarian varios miles de metros de colum-
na de agua, lo que también se podria reemplazar por un
golpe de ariete equivalente, algo que solo seria posible si
los depdsitos fuesen varios cientos de veces mds grandes,
con decenas de metros de profundidad, para asi poder su-
ministrar el caudal instantaneo suficiente. Sobre las pulsa-
ciones de presion, solo se podrian llegar a producir estas
en caso de circular el agua a seccién completa (sin cdmaras
deaire) por las galerias a una velocidad de varias decenas
de metros por segundo, lo que nos llevaria también a la
necesidad de una situacién de suministro como la anterior.
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Figura 14

Pozo vertical romano de la localidad de Pozos (Truchas-Le6n) en donde hay una
clara explotacion hidraulica. Podria pertenecer a un sistema de labores subter-
raneas todavia desconocido. Actualmente se encuentra colmatado hasta los 20
m de profundidad.

Respecto a los volimenes de agua utilizados, generalmen-
te considerados como modestos, se ha demostrado que la
red hidrdulica de Las Médulas era capaz de poner en el ya-
cimiento a disposicion de los ingenieros romanos entre 50
y 90 millones de metros cUbicos anuales®, cantidad nada
despreciable. Todo el conjunto de argumentos anteriores
podria analizarse numéricamente con idénticos resulta-

65 Matias 2008, p. 93
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dos, aunque no es el objetivo de este trabajo.

El gedlogo Luis Carlos Pérez nos ha expresado la
problematica de llegar a comprender este sistema de ex-
plotacion de la siguiente manera®®: “el verdadero reto es
encontrar o perfeccionar la teoria que explique cémo podian
realizar los derrumbes del “ruina montium” con tan escasa
agua”.

Uso de la amalgamacién por mercurio: la utili-
zacion generalizada del mercurio en la mineria del oro
para su recuperacion y separaciéon de otras sustancias
s6lo esta documentada en el siglo XIV, si bien el proce-
so era ya conocido por los romanos. Debido al elevado
valor que adquiria en el mercado el minio (cinabrio),
principal fuente del mercurio, y al reducido rendimien-
to de su proceso metallrgico, resulta poco probable
que fuese utilizado a gran escala en la mineria del oro,
a pesar de que el uso de esta sustancia ya fuese nece-
sarioy generalizado en la moderna mineria del siglo XIX
e, incluso, hasta nuestros dias.

Agotamiento de los yacimientos-Periodo de
funcionamiento de las minas: el cese de la explotaciéon
de las minas de oro romanas del noroeste hispano es
una tema delicado de tratar todavia dado el escaso ni-
mero de excavaciones arqueologicas realizadas hasta
la fecha frente a las que serian necesarias. Domergue
ha planteado siempre con cautela diversos y razonados
interrogantes sobre las posibles causas®”: agotamiento
del mineral, falta de mano de obra, pérdida de rentabi-
lidad o los efectos de la crisis generalizada del Imperio
Romano a finales del siglo Il, aunque luego se decanta
ya por razones eminentemente técnicas, al igual que
otros autores®®. Para Sanchez-Palencia el cese de los

66 Pérez 2001, p. 55. EL hecho de hacer referencia a que no se necesitaba mu-
cha agua lo basa este autor en el volumen de los depésitos que todavia se con-
servan en Las Médulas, aunque pertenecen a la Gltima fase de la explotacién.
En este trabajo se introduce ya con mucho acierto el planteamiento del modo
operativo del agua como principal agente desestabilizador del macizo rocoso
para proceder al hundimiento del terreno.

67 Domergue 1970, p.279; Domergue y Hérail 1999, p. 109
68 Domergue, 2008; Pérez 2001

Figura 15

Base multiple de molino de impacto procedente de las minas de oro romanas
del area Salientes-Villablino (Ledn) que evidencia una combinacion de explo-
tacion hidraulica con mineria en roca.

trabajos mineros es atribuido principalmente al resul-
tado de una crisis monetaria que provocé la caida del
patrén oro en el siglo Ill.

Técnicamente resulta sencillo demostrar que
los grandes yacimientos auriferos explotados en época
romana pararon por agotamiento de los mismos en fun-
cién de los limites de la tecnologia del momento. Esta
cuestion es facil de apreciar en el abandono en retirada
de los diferentes frentes en Las Médulas, destruyendo
su propia red de abastecimiento, y en el ascenso de las
explotaciones hasta la misma cumbre del Teleno, con la
consiguiente interrupcién de los trabajos inferiores al
ser incompatibles con el flujo de derrubios. De los yaci-
mientos medianos o pequefios apenas tenemos todavia
datos tan evidentes, pero todo apunta también hacia la
misma situacién, maxime en vista de los continuos fra-
casos en los intentos de explotacién posteriores®.

69 El Gnico caso de explotacién a gran escala que ha tenido un éxito adecuado
hasta la fecha ha sido la mina de Boinas-El Valle en Asturias, trabajada a finales
del XXy principios del XXI por la empresa canadiense Rio Narcea Gold Mines
Ltd. Company.
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Figura 16
Pepita de oro obtenida por bateo de los aluviones del rio Pequefio en Pozos
(Truchas-Ledn). Escala milimétrica.

de los mismos con técnicas actuales’®, aunque la mayo-
ria de los esfuerzos estuvieron dedicados a los terrenos
aluviales activos. Los resultados publicados carecen de
uniformidad y muestran valores dispares que van des-
de varias decenas de gramos por tonelada hasta unos
pocos miligramos. En los yacimientos aluvionares los
valores altos estan relacionados con las publicaciones
mas antiguas mientras que los bajos son de fechas re-
cientes, en donde se tienen ademads numerosos datos
de los procedimientos industriales empleados para los
muestreos’?, por lo que resultan mas realistas. La parti-
cula de mayor tamafno encontrada en estas prospeccio-
nes procede de las terrazas del rio Duerna en las proxi-
midades de Castrillo de la Valduerna, con un peso de
0,5 gy 6 mm de longitud por 2 mm de grosor.
Contrastan con estos datos de bajos contenidos
de oro los hallazgos sorprendentes conseguidos por los

70 Domergue 2008 Las Rubias... pp. 87-94.

71 Estas estarfan ligadas, ademas de a la separacién gravimétrica tradicional,
a la utilizacién del mercurio en un proceso de amalgamacion y a la extraccién
por cianuracién del oro microscépico en el concentrado final

72 Principalmente Pérez 1977 y Pérez y Hérail, 1989. También resulta intere-
sante valorar las opiniones de Hocquard 1975, p. 114
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"aureanos”, sobre todo en cuanto al tamano de algunas
de las pepitas encontradas durante los lavados artesa-
nales de los cauces fluviales:

- Arroyo de Valdespino (Boisan-Ledn), pepita de 18,5
adarmes (33,1 g)”

- Monte Teleno (rio Pequefio), pepita de 36 gy fre-
cuentes lasde 3y 7 g’

- Rio Sil, pepita de 39,3 g depositada en el Museo
Geominero de Madrid

La légica aplicable a estos casos apunta hacia

que las prospecciones se han realizado sobre yacimien-
tos ya explotados hasta el limite de la tecnologia roma-
na. Las prospecciones realizadas en el Duerna no han
tenido en cuenta que los materiales residuales fueron
abandonados por los ingenieros romanos mientras pro-
seguian la explotacién ascendente hacia las zonas altas
del Teleno, llegando incluso hasta la misma cumbre?>.
Otro tanto ocurre en los analisis realizados en las zo-
nas accesibles de los yacimientos primarios, también
abandonadas en la progresion de la explotacion, en
este caso descendente. En unos restos de la mena ori-
ginal localizados en la mina de Llamas de Cabrera se
puede estimar que la riqueza del mineral aurifero ex-
traido pudo facilmente alcanzar los 50 g/Au tm. Como
prueba definitiva de agotamiento deberiamos de tener
muy presentes los escasos éxitos que han tenido los
sucesivos intentos de reactivacién acometidos en los
Gltimos tiempos sobre las antiguas explotaciones auri-
feras romanas.

7. Conclusiones
Por las observaciones apuntadas en los capi-

tulos anteriores, la investigacién en la mineria aurife-
ra romana espafola tiene todavia un gran camino que

73 Caveda 1851, p. 106
74 Hernandez Sampelayo, P. y Hernandez Sampelayo, A. 1951, p. 31
75 Matias 2006, p. 253
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recorrer, 3 la vez que una importante obligacion con la
historia, puesto que aqui se encuentra no solamente
la mayor explotacién minera que se ha realizado en la
antigliedad, sino que la enorme extension y variedad
de tipos de trabajos romanos hacen de este territorio
minero un lugar Unico. Redundando en esa importan-
cia, es también ciertamente posible que se pueda en-
cuadrar el nacimiento de la Ingenieria de Minas como
disciplina técnica durante el imperio romano’¢, donde
las minas de oro tuvieron un papel muy significativo,
aunque no nos hayan llegado textos que lo atestiglien
fehacientemente. Sin embargo, tenemos a nuestra dis-
posicidn las huellas dejadas por las minas, y solo hace
falta leerlas bajo unos criterios adecuados, al margen
de las interpretaciones de textos muy limitados y los
topicos obsoletos. Las grandes semejanzas entre las
distintas explotaciones auriferas acometidas en dife-
rentes partes del imperio romano ya es un buen punto
de partida.

Por otro lado, llegar a comprender con precision
los detalles de una explotacién tan singular como Las
Médulas, que llamé poderosamente la atencion del na-
turalista Plinio reflejandola en su universal obra Natu-
ralis Historia, asi como establecer cronologias fiables
de las distintas etapas del desarrollo de las explotacio-
nes mineras, son algunos de los retos que todavia estan
por alcanzar en la mineria aurifera romana espafiola v,
por extensién, del noroeste hispano, donde la mineria
portuguesa ha sido siempre la gran olvidada de los au-
tores espanoles.

¢Como alcanzar estos objetivos?. Desde el pun-
to de vista econémico, para los que funcionan con pro-
yectos subvencionados, no son buenos tiempos para la
investigacion en materia cultural, ni tampoco el futuro
parece que vaya a ser mejor. Al margen de la disposi-
cién de fondos, de los cuales nunca me he beneficiado,
guardo en la memoria una frase que me llam6 podero-

76 Matias 2004, Ingenieria Minera Romana p. 186

samente la atencién a los comienzos de mi actividad
investigadora, encontrada en el capitulo de conclusio-
nes de la Tesis Doctoral de Domergue’’, en la que hace
referencia a los modos de afrontar la investigacion de
las minas romanas mediante una exploracion cientifica
y multidisciplinar de las labores mineras: “un tel pro-
gramme ne devrait pas laisser insensibles des chercheurs
qui ont le golt du risque et la passion de la découverte”.
Pasién, esa puede ser la clave.

Asi las cosas, aparte de un proyecto particular
de Tesis Doctoral especifico sobre la ingenieria de las
explotaciones auriferas romanas que vera la luz a me-
dio plazo, se estan abriendo otras lineas de trabajo: du-
rante la investigacion realizada en 2006 en la Sierra del
Teleno fue descubierto un gran recinto fortificado de 2
km de perimetro, posiblemente prerromano, en el pa-
raje de Pefia Canales-Portillo de Xandequin’®. Aunque
hasta la fecha no se ha realizado ninguna intervencion
arqueologica en el lugar, la tipologia del mismo esta
siendo utilizada para la localizacion con éxito de otros
recintos de iguales caracteristicas’® que podrian en un
futuro revelar importantes datos sobre la romanizacion
de estas zonas mineras.
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Resumo

O tema da mineracdo antiga conheceu, recente-
mente, um renovado interesse por parte da arqueologia,
cujas investigacdes se debrucam sobre os territérios
mineiros procurando compreender as relagdes entre o
ambiente natural e as atividades humanas e comparar
metodologias de estudo. Desde os anos 80 do século
XX que em Italia, particularmente na Toscania, os estu-
dos arqueolégicos se focaram nas relagdes entre recur-
sos minerais e povoamento no periodo medieval.

Neste trabalho, apresenta-se uma sintese das
investigacdes promovidas pela Universidade de Siena
na area da Colline Metallifere (provincias de Livorno e
Grosseto), que demonstram o enorme potencial deste
territério para o estudo do povoamento, da mineracao e
das dinamicas produtivas da era pré-industrial.

Sublinha-se ainda o papel da investigacdo cien-
tifica como suporte do desenvolvimento de projetos
integrados de valorizagdo do patriménio cultural, como
exemplifica bem o Parque Tecnolégico e Arqueolodgico
da Colline Metallifere Grossetane, criado em 2002 com
a colaboracao ativa da Universidade e das autoridades
locais.

Palavras-chave Mineracdo Medieval. Castelos Mineiros.
Arqueometalurgia.
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Abstract

The theme of ancient mining has recently
become a renewed interest from archaeology, whose
investigations have addressed the miners' territories
seeking to understand the relationships between
the natural environment and human activities and
comparing methodologies for the study. Since the
80s of XX century that in Italy, especially in Tuscany,
archaeological studies have focused on the relationship
between mineral resources and settlement in the
medieval period.

In this paper, we present a synthesis of the
research promoted by the University of Siena in the
area of Colline Metallifere (provinces of Livorno and
Grosseto), demonstrating the huge potential of this
area for the study of settlement, mining and productive
dynamics of the pre-industrial era.

Yet it underlines the role of scientific research
to support the development of integrated projects of
valorisation of cultural heritage, as well exemplifies the
Technological and Archaeological Park of the Colline
Metallifere Grossetane, created in 2002 with the active
collaboration of the University and local authorities.

Key-words Medieval mining. Mining castles. Archaeometallurgy.
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Mining archaeology and archaeometallugy
in southern Tuscany (central Italy):

a research project

1. The area and its patrimony: a brief overview

The archaeological investigation of the so called
"mining districts” has been defined in the last few years
as a study sector of great breadth and potential, follow-
ing a renewed interest in mining archaeology and the
issues related to pre-industrial productive and techno-
logical practices. At the European level many research
initiatives have established analytical studies of the ter-
ritories and of the remains of the mining activity, with
the objective of contributing to a better understanding
of the relationship between natural environment and
human activities, comparing strategies of study and
evaluation of the historic environment™.

From the 1980s, initiatives in archaeological
study in Italy, particularly in Tuscany, have gone forward
focusing on the medieval period and the important
relations between mineral resources and human set-
tlements. The numerous investigations conducted by
the University of Siena in the area of the Colline Metal-
lifere (Livorno and Grosseto provinces), have shown
the enormous potential of this territory for the study
of settlement, mining and productive dynamics of the
pre-industrial era, and the need for a careful safeguard
of the remains, which are progressively eroded by the
more recent and large scale mining activities and by the
current and continuous development of infrastructures
and settlements in the area®.

1 A synthesis of numerous projects involving mining territories in OREJAS, A.
ed, Atlas Historique des Zones Miniéres d’Europe, |1, Bruxelles, 2003

2 For a quick overview on the project aims see: BIANCHI, G. BRUTTINI, J. DALLAI,
L. GRASSI, F., Nuovi dati dalla ricerca archeologica per la ricostruzione del
paesaggio storico delle Colline Metallifere massetane. In: G. GALEOTTI and M.
PAPERINI, eds. Citta e territorio. Conoscenza, tutela e valorizzazione dei paesaggi
culturali. Livorno, 2013, pp. 81-85.

Investigations in the Colline Metallifere Grosse-
tane area began in the mid-1990s, with the planning
of a series of topographic campaigns which involved
carrying out specific on-site inspections in sample ar-
eas that have a strong connection with mining. This has
made it possible to constantly link excavations to land-
scape archaeology research, and to build reconstruc-
tions of changes through time in population and the
exploitation of local resources, which are fundamental
for understanding interruptions and resumptions over
the centuries, as well as for revealing links between set-
tlements and mineral resources. Topographical investi-
gations have accompanied the excavation of the cas-
tles of Rocchette Pannocchieschi and Cugnano, crucial
sites that will be described in the next pages, locating
the places where the mineral may have been obtained,
and documenting the characteristics of the numerous
mine-workings that are now blocked up, but which can
still be identified in the surrounding territory. A similar
approach was also taken in the more recent topographi-
cal investigations in the territory of Montieri, where the
research have identified numerous ancient mines fea-
tures. This study can certainly not be said to be over
yet. In some specific areas (examples are the territory
of Massa Marittima and the Montieri), archaeological
site inspections were followed up by further project
developments, which have deployed combined analy-
ses of a multidisciplinary nature (chemical and geologi-
cal in particular). Within the project, in fact, the critical
analysis of the features found has been made consider-
ably easier by a major input from an interdisciplinary
approach, which is typical of mining archaeology, and
which the project further accentuated in this advanced
phase of research.
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Figure 1

Location of sites referred to in the text.

Indeed, an interdisciplinary approach is vital
both for a serious assessment of the nature of the min-
eral formations that were mined by ancient workings,
and to grasp the numerous technological and historical
implications, which each mine-working and each metal-
lurgical cycle brings with it. (Fig 1)

Research carried out into archaeological and
geological features, together with a statistical interpre-
tation of chemical analyses on residues of mineral pro-
cessing, has made it possible to add new pieces of infor-
mation to our understanding of economic exploitation
in the pre-industrial era. Thus the tips and the mines of
Massa Marittima have become the terrain for pilot study
among the most significant of its kind in the local area,
aimed at gaining a better understanding of the features
of the geological and mining deposit, and of mining
techniques, how the productive cycle was managed at
the mine entrance, and the environmental impact of
ancient tips on the surrounding area. Underground sur-
veys and exploration have revealed a number of tech-
nical characteristics used at these mine-workings; the
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position and location of the numerous post-holes has
made it possible to reconstruct the methods of access
to the deeper levels, with vertical depths of around 80
meters.> Meanwhile, geological and chemical analyses
carried out on waste material has revealed that, in the
presence of marked differences in the nature of the
mining deposit in question, initial selection operations
at the mine head, including with the use of mechanical
sieves, were capable of eliminating, even at this very
early stage in the cycle, minerals regarded as useless
for the purposes of production (e.g. calamine, the ap-
pearance of which is a sign of the skilled and systematic
setting aside of zinc minerals from the extraction and
metallurgical process).* (Fig. 2)

In other cases (examples are the territory of
Montieri, as well as Monterotondo Marittimo), new in-
spections are currently being planned, in order to in-
crease the amount of information available.

2. Research strategies in the Colline Metallifere territory

Southern Tuscany has a low population density,
and its ecosystem has peculiar aspects of great impor-
tance, from the point of view of both the environment
and the landscape.

Moreover, the area is well-known for its high
presence of mixed sulphide mineral formations, re-
garded as among the most important in Tuscany. These
formations, which can schematically be classed as mas-
sive deposits of pyrites and mixed sulphides, and veins
of quartz and mixed sulphides, were mined throughout

3 For the geological aspects of the multidisciplinary approach in the Massa
Marittima area see: ARANGUREN, B. BAGNOLI, P. DALLAI, L. FARINELLI, R. NEGRI,
M., Serrabottini (Massa Marittima, GR): indagini archeologiche su un antico
campo minerario. Archeologia Medievale, XXXIII, 2007, pp. 79-113.

4 DALLAI, L., DONATI, A, BARDI, A., FANCIULETTI, S., Archeologia e chimica per
il patrimonio minerario (Ar.Chi.Min.). Un uovo approccio multidisciplinare allo
studio dei contesti archeominerari del comprensorio massetano, in G. GALEOTTI
and M. PAPERINI, eds. Citta e territorio. Conoscenza, tutela e valorizzazione dei
paesaggi culturali. Livorno, 2013, pp. 86-91

Figure 2
Ancient mines located in the study area (LTTM,
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the 19th century mainly for copper production®; since
the start of the 1910s, the pyrite deposits were used
for the production of sulphuric acid. In the same area,
the presence of hydrothermal phenomena and unique
geologic conditions has generated aluminiferous de-
posits known from Antiquity and again exploited in
the Medieval and Granducal periods, another theme
in the research and conservation efforts to be added
to those regarding metallic minerals. On this specific
issue, archaeological research that is currently under
way, thanks to targeted topographical investigations
and, above all, thanks to the first extensive excavation
of an alum production site, the Monteleo allumiera in
Monterotondo Marittimo municipality, is providing sig-
nificant information for our understanding of the pro-
duction cycle of alunite alum®.

Sulphide mineralization in the Colline Metal-
lifere were used ever since the Eneolithic, and they
proved crucial in fostering the gradual increase in the
importance of inland areas, compared with coastal ar-
eas. This phenomenon is documented in the archeo-
logical record ever since the later Roman time, reaching
a peak in the medieval period’. Polymetallic deposits
in the area became of paramount importance in the
middle centuries of the medieval period, for supplies
of so-called "coinable metals”; in this same period, in
the territory of Massa Marittima, intensive mining was
accompanied by the compilation of a specific corpus of
regulations, called Ordinamenta super artem fossarum
rameriae et argenteriae civitatis Massae, drafted at the
end of the 13th century, and included within the statute

5 TANELLI, G., Mineralizzazioni metallifere e minerogenesi della Toscana.
Memorie della Societa Geologica Italiana, XXV, 1983, pp. 91-110.

6 DALLAI, L. POGGI, G., Monteleo: una “fabbrica dell’allume” alla fine del
Medioevo. In: F. Rediand A. Forgione, eds. VI Congresso Nazionale di Archeologia
Medievale, Firenze 2012, pp. 635-639.

7 DALLAI, L., Prospezioni archeologiche sul territorio della diocesi di Massa
e Populonia. L'evoluzione del sistema insediativo fra la tarda Antichita ed il
Medioevo; alcune proposte interpretative. In: R. FIOPRILLO and P. PEDUTO, eds.
Atti del Ill Congresso Nazionale di Archeologia . Firenze, 2003, pp.337-344.
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of the Comune of Massa Marittima (1311-1325). The
Ordinamenta constitute one of the oldest examples in
Europe of mining regulations, and they were used as a
model for the mining laws drawn up by other cities in
Tuscany, such as Siena and Pisa. They represent an in-
valuable source of technical information relating to the
management and control of mining activities®.

The heterogeneous nature of the deposits ex-
ploited in these centuries allowed the potential supply
of more than one mineral, since the same vein could
contain copper sulphides (especially chalcopyrite), lead
and silver (galena), and iron oxides and hydroxides. This
has often meant that a specific ore deposit was mined
with different production objectives on the basis of the
technologies used, the economic needs, and the differ-
ing historical eras. The mineralization were exploited
both by open cast mines and, more frequently, by dig-
ging shafts and tunnels. The mineral vein, already visible
on the surface in many cases, was attacked in several
places via shallow pits (hence the frequent appearance
of a high number of mine-workings close to each other)
and then pursued at lower depths, where mine-working
systems developed which in some instances were high-
ly complex (as seen in some examples in the area of
Campiglia Marittima), or else very deep (eg some of the
mine-workings in the Massa Marittima area)®.

In the territory of the Colline Metallifere the
mining and metallurgical evidences still visible have
been documented through digs and surveys. The topo-
graphical research has produced a rich database of ar-
cheomining information; it has also laid the foundation

8 For a brief summary of the regulations see: CUOMO DI CAPRIO, N. STORTI, A.,
Ordinamenta super arte fossarum rameriae et argenteriae civitatis Massae, The
mining statute of Massa Marittima (Grosseto-Italia), an early 14th century act
of the miners. In: B. G. SCOTT AND H. CLEERE, eds. The crafts of the Blacksmith.
Belfast, 1984, pp. 149-152.

9 CASINI, A., L'indagine archeologica nel territorio campigliese. In: G. BANCHI,
ed. Campiglia. Un castello e il su territorio, Il, Indagine Archeologica. Firenze,
2004, pp.160-167; for the massetano mining shafts see: ARANGUREN, B.
BAGNOLI, P. DALLAI, L. FARINELLI, R. NEGRI, M., Serrabottini (Massa Marittima,
GR): indagini archeologiche su un antico campo minerario. Archeologia
Medievale, XXXIII, 2007, particularly pp. 79-100.

for one of the first systematic archeomining surveys
ever conducted in Italy. Underground surveys have pro-
vided a large amount of information regarding the kind
of mines present, and the instruments and techniques
used in them. Moreover, the high number of case stud-
ies has enabled the possibility of proposing a date for
the mines themselves, a complex task, clearly, on ac-
count of the highly conservative nature of techniques
adopted in underground mining, and owing to the over-
laying of new excavations with old mine-workings?°.

The archaeological surveys have covered today
a total of 145 square kilometres. On this sampled area
more than 2,500 sites of different time periods and na-
tures have been documented and described, a total of
347 signs of shafts, caves or mining tunnels have been
noted, and 765 presences of metalworking and slag
heaps. The number of archaeological mining and metal-
lurgic indications makes up 44% of the total number of
indications. (Fig. 3)

The kind of mine most represented in the Col-
line Metallifere, especially in the southern areg, is cer-
tainly the pit-mine. Most of the documented mine-en-
trances are rounded and the diameter can vary between
2.5 and 3.5 meters. In some cases they still have mason-
ry facing made of limestone blocks; originally this must
have protected the opening to the mine. It is likely that
structures useful for the handling of the loads rested on
these walls, such as winches, which became essential
for negotiating very large differences in level, such as
those seen in the mining area of Niccioleta (near Massa
Marittima), where there is a height difference of 100
meters. The mine shafts generally terminate in small
rooms (about 4m x 4m at most) from which more tun-
nels and shafts begin at various levels, following the
mineral veins. (Fig. 4)

Though a thorough underground examination

10 CASCONE, G. CASINI, A., Metodologia per lo studio delle attivita minerarie
antiche nei Monti di Campiglia M.ma. In A. ZANINI, ed. Dal Bronzo al Ferro. IL Il
millennio a.C. nella Toscana centro-occidentale, Pisa, 1997, pp. 21-23.
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has not yet been conducted, some criteria to date the
mines were established by observing the surface around
these ancient shafts and the diameter of the shaft and
tunnel openings, analysing individual morphologic and
technical elements particular to the excavation, for ex-
ample the presence and the quality of the remaining
stone panelling, the diameter of the shaft opening, its
position and the quality of the mine waste*™.

By comparison with a very high number of ar-
cheomining features and remains, underground inspec-
tions in the Colline Mettalliffere grossetane territory to-
day represent, unfortunately, a very small percentage.
This is largely due to the fact that, in the overwhelming
majority of cases, access points to the underground is
compromised, and very often ancient mines take the
form of depressions in the ground, easily visible in the
ground surface, but not viable as entrances to the origi-
nal workings. Access to the underground areas has been
possible in the Massa Marittima area and also in some
of the mines in the Montieri area, often thanks to the
presence of mine-workings dating to subsequent peri-
ods which used parts of older workings. In the Montieri
area, in particular, the presence of later mine-workings
datable to the second half of the 18th century (in the
area known as Le Carbonaie), or to the early years of
the 19th century (the Poggio area), has enabled access
to underground levels via the “traverso banco” dug into
the boulder rock, leading to the mineralized areas that
are in contact with the limestone. In the case of the
mines found in the Le Carbonaie area, the more recent
mine-workings, which were intended for the production
of green vitriol, have revealed the existence of older
tunnels and chambers, probably dug by miners seeking
copper minerals, and the presence of waste rock stored

11 BIANCHI, G. DALLAI, L., GUIDERI, S., Indicatori di produzione per la
ricostruzione dell’economia di un paesaggio minerario: le Colline Metallifere
nella Toscana medievale. In G. VOLPE and P. FAVIA, eds. Atti del V Congresso
Nazionale di Archeologia Medievale, Firenze, 2009, pp. 638-643.
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Figure 3 Figure 4
Massa Marittima: XRF analysis on the mining heaps. Massa Marittima: a medieval mining pit during the underground survey
(photo M. Negri).
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within the chambers themselves®2. (Fig. 5)

Field-survey on the hill of Montieri, on the other
hand, has revealed a very large number of mine open-
ings that are now filled in. It is not possible to establish
a definite date for these, although it is known that there
were many profitable mines active here in the medieval
period (there are also references to these in the well-
known Brevi of Montieri, dated to the first quarter of the
13th century), which were mined for silver. The different
diameters of the hollows retrieved in the area can sug-
gest different mining histories; most of the subsidence
hollows which have an average diameter of 5-6 meters,
with a depth of 20-30 cm, are probably the last traces
of the ancient excavations that were not modified later,
with the new 19th century mine-workings. On the con-
trary, the largest depressions (12 x 20 meters, and 80
cm deep) found on the south-east side of the hill would
suggest that we are looking at the excavations which,
during the 18th and 19th centuries, were designed to
reactivate the older mine-workings (with scant success).
In this instance, too, the round hollows are grouped
around areas where there is a fault in the rock, where
the mineral vein was easier to mine. (Fig. 6)

Besides the remains of ancient mining activity,
the Colline Metallifere territory presents evident traces
of important metallurgic activity for the production of
copper and silver, which were for a long time adjunc-
tive and consequential to the extractions. Such remains
appear particularly significant for the documentation of
the organization of metal production in the medieval
period, both in the 10-12th century, when the produc-
tive cycle was controlled by the so called "mining cas-
tles”, as well as in the later, when cities, such as Massa
Marittima extended their control to include the mining
and transformation areas.

As of the 13th century, we begin to see the

12 For the area known as “Le Carbonaie” in particular see: DALLAI, L. DONATI, A.
BARDI, A. TROTTA, M., Indagini archeominerarie sul comprensorio montierino:
le miniere di Giovanni Arduino in Val di Merse. In F. REDI AND A. FORGIONE, eds.
VI Congresso di Archeologia Medievale, Firenze, 2012, pp.271-277.
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presence in this area of well-structured, centralized
metallurgical facilities connected to the systematic use
of hydraulic energy (the so-called "communal model”,
documented at sites such as Marsiliana, near Massa
Marittima), which was consolidated in the following
century®. Traces of this kind of productive settlements
can be found in the area at Pian delle Gore, to the
southwest of the city, where impressive masses of slag
are still visible. Here, archaeological research revealed
three smelting structures for the processing of copper
sulphites and a water system associated with the metal-
lurgic activities®“,

The structure, conceived to harness the water
from the nearby Pecora River, is composed of a tub
with a longitudinal canal about 2meters deep, 10me-
ters long and 80centimeters wide, with three openings
toward the exterior. The canal was supplied by two wa-
ter wheels, perhaps of different dimensions, filled from
above by way of an supplying canal dug into the rock.
The water wheels powered the bellows and/or the mal-
lets of the metallurgic workshop that must have been
located behind the wheels, where the excavation had
revealed the ruins of a covered structure. The discovery
of the complex represents a testimony of great value
for understanding the techniques of copper production.
It is of particular historical and archaeological interest
since it is retained that in this place some of the medi-
eval copper foundries were located that had been cited
by the city of Massa’s statutes. L.D.

13 See again BIANCHI, G. DALLAI, L., GUIDERI, S., Indicatori di produzione per la
ricostruzione dell’'economia di un paesaggio minerario: le Colline Metallifere
nella Toscana medievale. In G. VOLPE and P. FAVIA, eds. Atti del V Congresso
Nazionale di Archeologia Medievale, Firenze, 2009, particularly pp. 640-641.

14 For a description: GUIDERI, S., The production of Metals for Coinage in
Medieval Tuscany: The Technological context. In S.MILLIKEN and M.VIDALE, eds.
Papers from the EAA Third Annual Meeting at Ravenna. BAR International Series
720, Oxford, pp. 153-157.

Figure 5
Montieri: underground survey (LTTM, Universita di Siena).
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Figure 6
Montieri: an open entrance to a pre-industrial mine (LTTM, Universita di Siena).
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3. Theresearch on the hill-top area: the mining castles

In the early 1980s. Riccardo Francovich starter
the excavation of the well-known castle of Rocca San
Silvestro. After the excavation in this castle the research
continued with extensive research of mining activity at
abandoned sites (as for Rocchette Pannocchieschi cas-
tle) or sites with continuous habitation, marked (or oth-
erwise) by a specific mining vocation**. From 2007, af-
ter the sudden demise of Francovich, the projects went
ahead, with the continuation of excavations at the sites
of Cugnano and Rocca degli Alberti, together with the
large-scale project in the municipality of Montieri, in-
cluding excavations and field surveys?e.

The underground deposits of mixed sulphides,
needed for the manufacture of silver coinage, attracted
the interest, ever since the early medieval period, of
important individuals active on the political scene in
Tuscia: bishops, abbots, member of the aristocratic fam-
ily*”. In the model outlined by Francovich for southern
Tuscany for the early medieval period*®, the agglomer-
ated hill-top villages, which existed prior to the subse-
quent castles, constituted the main backbone of early
medieval population.

The excavation of the Rocca San Silvestro castle,
allowed Francovich to draw up an interpretive model of

15 For brevity, see the bibliography contained in DALLAI, L. FRANCOVICH, R.
Archeologia di miniera ed insediamenti minerari delle Colline Metallifere
grossetane nel Medioevo. In: R. CATALDI and M. CIARDI, eds. Il calore della terra.
Pisa, 2005 pp.126-142; BIANCHI, G., Dominare e gestire un territorio. Ascesa
e sviluppo delle ‘signorie forti’ nella Maremma toscana del Centro Nord tra X e
meta Xll secolo. Archeologia Medievale, 2006, XXXVII, pp. 93-104.

16 BIANCHI, G. BRUTTINI, J. DALLAI, L. GRASSI, F., Nuovi dati dalla ricerca
archeologica per laricostruzione del paesaggio storico delle Colline Metallifere
massetane. In: G. GALEOTTI and M. PAPERINI, eds. Citta e territorio. Conoscenza,
tutela e valorizzazione dei paesaggi culturali. Livorno, 2013, pp. 81-85.

17 BIANCHI, G., Curtes, castelli e comunita rurali di un territorio minerario
toscano. Nuove domande per consolidati modelli. In: P. GALETTI, ed. Villaggi,
comunita, paesaggi medievali. Spoleto, 2012, pp. 495-510.

18 FRANCOVICH, R. HODGES, R. Villa to village. The transformation of the
Roman countryside in Italy, c. 400-1000. London, 2003.
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major historical importance?®: from the 12th century,
the hierarchically-oriented entrepreneurial initiative of
the local seigniors was geared towards an organization
of metallurgical activity. This involved the extraction of
the silver-bearing ore from the numerous shallow mine-
workings located in the areas around the settlement.
Tests were probably conducted, to gauge how rich the
ore veins were, at the furnaces inside the castle*°. The
mined ore was subsequently traded, probably bound
for Pisa, where a mint was opened as of the second half
of the 12th century. The relationship between this kind
of power and the exploitation of these resources was
the central point of a seminal article written by Riccardo
Francovich and Chris Wickham which is still the main
reference work today for the interpretation of these
phenomena, placed in relation to other, similar contexts
in Tuscany, as well as outside the region, too?™.

However, owing to the stage which research had
reached back then, some aspects were necessarily left
on hold. At Rocca San Silvestro, the numerous traces of
ore reduction and smelting furnaces have been dated
above all to the 12th-13th century. Therefore the char-
acteristics of possible early medieval mining settle-
ments, and the contemporary organization of work, in
relation to the various different authorities in control,
and to a more precise chronological mapping of the set-
tlement transformations, were left as unanswered ques-
tions at that time.

In subsequent years, the data gathered in ex-
cavations at the castles of Rocchette Pannocchieschi
and Cugnano, situated in the hinterland of the Colline

19 FRANCOVICH, R. Rocca San Silvestro. Roma, 1991; FRANCOVICH R., FARINELLI
R. Potere e attivita minerarie nella Toscana altomedievale. In: R. FRANCOVICH
and G. NOYE, eds. La storia dell’altomedioevo italiano (VI-X secolo) alla luce
dell’archeologia. Firenze, 1994, pp. 443-466.

20 GUIDERI, S. IL contributo dell’archeometallurgia per lo studio di un territorio
a vocazione mineraria: le Colline Metallifere nella Toscana Medievale.
Archeology PhD thesis, VI ciclo, Universita degli Studi di Pisa, 1996.

21 FRANCOVICH, R. WICKHAM, C., Uno scavo archeologico ed il problema
dello sviluppo della signoria territoriale: Rocca San Silvestro e i rapporti di
produzione minerari. Archeologia Medievale, XXI, 1994, pp. 7-30.

Metallifere, have provided partial answers to these
questions, while also stimulating new questions, which
are currently the focus of research strategies of the in-
vestigations currently under way.

The Rocchette Pannocchieschi excavation (Fig.
7)., which began in the early 1990s,%, has revealed a
complex continuity of settlement and production at the
abandoned site, which can briefly be summed up as fol-
lows: the first settlement arose between the end of the
7th and 8th century on the slopes of Poggio Trifonti, be-
ing positioned in the middle of four large (or medium-
large) hollows, which can be interpreted as open-air
ore excavation sites; although no traces of productive
activities linked to metallurgy have been found within
it, the site’s strategic position suggests a link between
its formation and the first phases, linked, at least, to ore
extraction; in the 10th century we see the presence of
structures designed to reduce ore, present in this phase
in the highest part of the site; in the 12th century, when
the settlement was certainly linked to one of the most
important noble families in this area, the site was totally
overhauled, with a new outer wall enclosing a residen-
tial area comprising stone-built houses. The remains
of metal-working activity found just outside this outer
wall, near two of the four large hollows, are associated
with this phase. This relocation of the production and
processing sites became clearer during the 14th cen-
tury when, after the castle was taken over by the co-
mune of Massa Marittima, an entire, separate zone was
created for ore processing, situated on the outer slopes
of the site itself. The site was almost totally abandoned
in the following century.

Investigations in the abandoned castle of Cug-
nano?3, a short distance (as the crow flies) from the site

22 GRASSI, F. ed, L'insediamento medievale nelle Colline Metallifere (Toscana,
Italia): il sito minerario di Rocchette Pannocchieschi dall’VIIl al XIV secolo. BAR
2532, Oxford, 2013.

23 BRUTTINI, J. FICHERA, G. GRASSI, F. Un insediamento a vocazione mineraria
nella Toscana medievale: il caso di Cugnano nelle Colline Metallifere. In: G.
VOLPE and P. FAVIA, eds. V Congresso nazionale di Archeologia Medievale.
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of Rocchette Pannocchieschi, started in 2003 (Fig. 8).
Here, just before the 8th century, we see the forma-
tion of an agglomerated nucleus of huts surrounded by
a sort of small ditch. Before the 10th century, outside
this early outer feature, two fairly deep, pseudo-circular
cavities were created. These can be interpreted as pos-
sible places where the ore was excavated (“open-air”
mining). This interpretation is also backed up by chemi-
cal analyses using portable XRF instrumentation, which
have found traces of lead, silver and copper in the walls
of the hollows. Meanwhile, two probable reduction
furnaces can be dated to the 10th and 11th centuries.
These are located, respectively, on the hill-top and on
the slopes below. In the 12th century a tower on the
hill-top itself defined the area relating to the seignio-
rial presence, while on the north-west slope of the site
a large area was created set aside for the processing of
metals for coinage. In the course of the 13th century on
the slopes of the site opposite to those used for metal-
working, a well-populated "borgo” developed. As of the
14th century, at a time when the castle fell within ar-
eas of Sienese expansion, it is possible that more large-
scale ore processing activity was undertaken within the
site. This possibility is demonstrated not so much by the
location of industrial features, probably present at the
site but still not revealed, as by the presence of tons of
secondary slag deposits, situated so as to level out the
sites of previous features and buildings, or the roads
and lanes within the settlement.

Archaeological investigation in the Montieri
area began in 2007. The bishop of Volterra was the
main political figure in this area. It is to his activities
that the growth and development of Montieri castle it-
self must be associated. Montieri was certainly at the
centre of a complex system of ore-working and mineral

Firenze, 2012, pp. 306-312; BIANCHI, G. BRUTTINL, J. QUIROS CASTILLO, J.A.
CERES, F. LORENZINI, S. M. La lavorazione del metallo monetabile nel castello
di Cugnano (Monterotondo M.mo): lo studio delle aree produttive dei secoli
centrali (XI-XII secolo). In F. REDI and A. FORGIONE, eds. Atti del VI Congresso
Nazionale di Archeologia Medievale. Firenze, 2012, pp. 644-649.
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Figure 7
Hill-top area of Rocchette Pannocchieschi (Lap&t Lab, Universita degli Studi di Siena).

Figure 8 Figure 9
Production area at Cugnano during excavation (photo: Jacopo Bruttini). Reconstruction of borgo of Montieri in 13th century
(3D graphic by Daniele Ferdani).
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production, probably connected to the activities of the
neighbouring castles. Its importance is documented by
the presence of a mint which, between the end of the
12th century and the first half of the following century,
struck coins on behalf of the Volterra bishop. Archaeo-
logical research is currently being conducted in differ-
ent, but complementary, areas of investigation: explora-
tion inside the residential centre of Montieri,?%; analysis,
already completed, of the numerous, well-preserved
medieval features present in the town centre?® (Fig. 9).
At the same time, an extensive excavation has been
started on one of the artificial terraces of the hill, where
the documents, at least as of 1133, attest to the exist-
ence of a Canonica (parish church), linked to the bishop
of Volterra (Fig. 10). At this latter site, the stratigraphy
found so far bears witness to a settlement sequence
spanning a long period of time?8: in the first mid-11th
century the layout of the buildings at La Canonica com-
prised a church with six apses, with a small adjacent
space containing a privileged burial, a stone enclosure
bordering a central, open space which two long build-
ings gave onto. During the 12th century, and especially
in the first decades of the 13th century, variations were
made to the existing system of structures. This was the
last major intervention before final abandonment of the
site, which occurred just before the 15th century. These
remains, together with the presence of an extensive
burial area, both inside and outside the enclosed area,
which has so far yielded more than 300 inhumations,
would lead one to surmise that the main function of this
site was connected to worship, rather than to mining.

24 BRUTTINI, J. GRASSI, F. Archeologia Urbana a Montieri: lo scavo dell’edificio
de “Le Fonderie”. www.fastionline.org/docs/FOLDER-it-2010-199.pdf.

25 BIANCHI, G. FERDANI, D. The medieval settlement of Montieri, from
archaeological excavation to 3D reconstruction. In: Proceedings of the CAA
conference, Computer Application and Quantitative Methods in Archaeology,
(Southampton, 26-30 March 2012) in press.

26 BIANCHI, G. BRUTTINI, J. GRASSI, F. Lo scavo della Canonica di san Niccold
a Montieri (Gr). Notiziario della Soprintendenza per i Beni Archeologici della
Toscana, 8/2012, Firenze, 2013, pp. 564-567.
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The settlement history at La Canonica went hand-in-
hand with that of Montieri castle, although its stratig-
raphy, as explored thus far, has not yet revealed traces
of life prior to the 12th century. At the end of the 12th
century the borgo was considerably expanded, with the
erection of a new set of outer walls, and the construc-
tion of a series of buildings attesting the presence of a
socially variegated community that is well reflected in
the institution of a local commune-style body. Both the
subsequent dominion of Siena, and the exhaustion of
the main ore-bearing veins, did not compromise conti-
nuity of life in the castle, which was later transformed
into a small borgo, with a purely agricultural vocation.
The findings that have emerged in the last few
years of research in this area currently allow us to trace
a partial settlement history connected to mining and
metallurgy, which we can sum up as follows:

1. In the Massa Marittima area of the Colline Metal-
lifere, the siting of the first hill-top settlement nuclej,
all situated close to important sources of ore-bearing
rock, suggests a resumption of mining activity as of the
8th century. Questions concerning the organization of
labour remain unanswered in this phase. In the absence
of information from documents, we can only suppose
that the resident communities were responsible for ex-
tracting the ore. Indeed, one may suppose that minerals
mined here that were intended for use in coinage were
sent away to Lucca, where the only mint in Tuscia was
located. Itis therefore possible that the authorities orig-
inally responsible for commissioning these early mining
activities, between the 8th and the 9th centuries, were
the highest ranking political figures in the Lombard (and
later Frankish) kingdom.

2. The evidence of the early ore reduction furnaces
within the sites of Rocchette and Cugnano suggests
that, between the 10th and 11th centuries, local sei-
gniors already had a growing role in the management of
the silver production cycle. The furnaces found at these
sites suggest that, in line with 12th century develop-

Figure 10
Montieri, La Canonica di San Niccolo (photo: Paolo Nannini, Soprintendenza
Archeologica della Toscana).
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ments, too, these structures may have served to con-
duct tests on the ore, in order to identify the best veins
to be exploited.

3. In the 12th century, the role of the local seigniors
began to be predominant in the control over the pro-
duction cycle, in parallel with the redefinition of the
fortified sites themselves. In this phase there is an
increase in the number of traces of production struc-
tures, for which, as at Cugnano, large areas associated
with them were defined. The local seigniors seem to
have had a clear, supreme role in controlling produc-
tion, linked to which are specific political strategies to
strengthen their powers, in the context of a dialectic in
which the seigniors themselves were the protagonists.
In this context, the creation of an important centre of
worship, La Canonica, can be seen as a successful at-
tempt, by the bishop of Volterra, to combine control of
mineral resources with religious and social control over
the Montieri community.

4. The general transformation of seigniorial powers,
and the effects of this on the lands belonging to them,
following the expansion of the cities in the surround-
ing areas during the 13th-14th centuries, is clear in the
changes revealed at the excavated sites and in the po-
larization of powers towards the urban contexts of Pisa,
for the coastal area, and Siena and Massa Marittima, for
the areas further inland. G.B.

Conclusions

This overall, cursory reconstruction of this com-
plex political and economic-productive process neces-
sarily leads to questions which currentresearch is trying
to answer as fully as possible: a more precise definition
of the organization of labour, and the economic control
of the metal production cycle (silver and copper in par-
ticular) in the medieval period; the scale of production,
and the fact it may have been intended for the produc-
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tion of coins (although few of these seem to have circu-
lated until the 11th century, in northern central Italy)?’;
a more precise focus on the involvement and roles of
the seigniorial powers in mining in the middle centu-
ries of the medieval period; a better definition of the
characteristics of the production network which, in the
12th century, involved numerous castles with links to
important centres of production such as Montieri; the
technological characteristics of production between
the 12th and the 14th centuries; the impact on the nat-
ural environment of mining and metallurgical activities;
the types of collateral and complementary economies
associated with mining-related economies; and the ma-
terial culture and quality of life of the people who lived
in these areas. Despite the fact that there are still un-
answered questions over the historical processes dat-
ing to the early medieval period, the interdisciplinary
project to study the Colline Metallifere landscape has
so far made it possible to outline a picture of the min-
ing landscape that is one of the most complete in all of
taly.

In 2002 the Technological and Archaeological
Park of the Colline Metallifere Grossetane was created
in the region at the centre of our research investiga-
tions. The participation of no less than seven different
municipalities formed a very large geographical refer-
ence point, within which strategies for enhancing and
conserving sites have very often been interlinked with
research projects carried out by our Department. In-
deed, many of these projects have been the outcome
of positive synergies set up between the University and
the local authorities, in the framework of a substantial
campaign aimed at sharing the findings from archaeo-
logical excavation and topographical surveys, and mak-
ing them available to the public at large (worthy of note
are: the information panels on mining areas, created for

27 ROVELLI, A. Le zecche nell'ltalia carolingia e ottoniana: un quadro di
insieme. In: L. TRAVAINI, ed. Le zecche italiane fino all’Unita, Tomo Il, Roma,
2011, pp. 435-448.

Massa Marittima and Montieri; the visitors’ route at Roc-
ca degli Alberti; the creation of the Documentation Cen-
tre at Niccioleta, and a similar facility for the two castles
of Rocchette Pannocchiesci and Cugnano). The drafting
of the Park’s Masterplan, a strategic tool for planning
the park authority's strategies, published in 2009, is the
latest result of this long period of active collaboration?®.
It clearly identifies a number of directions for future
action, aimed at conserving and consolidating a range
of individual, isolated historical and heritage sites that
are scattered across a wide area, and which, in many
cases, are in danger of disappearing, while also contrib-
uting to prospects for the general growth of the Colline
Metallifere as a whole, an area that is highly attractive
to visitors, but which is difficult to access, and which
still suffers from the lack of a clearly-defined identity
and appearance.

The Masterplan shows that the consolidation of
sites with tourist potential can only be approached by
setting out from a real knowledge and understanding of
the existing heritage features, and this understanding
is largely achieved via the numerous research activities
carried out in the last 20 years, that same research work
which today, thanks to the major contribution from in-
terdisciplinary studies, offers new stimuli for the full de-
velopment of the great potential of numerous different
aspects of this area. G.B,, L.D.

28 For an overview of the different projects see: PREITE, M., ed, Masterplan. La
valorizzazione del paesaggio minerario, Firenze, 2009.
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Resumo

O objetivo da Missdo Francesa em Rosia Montana foi com-
pletar o estudo arqueolégico preventivo dos vestigios de mineracdao
anteriores ao século XX que se conservam e que permanecem aces-
siveis com seguranca. Rosia Montana é um depésito epitérmico de
ouro e prata, no Noroeste da Roménia, no qual se individualizam os
seguintes sectores mineiros: Cetate, Carnic e Carnicel, Tarina, Orlea,
Paru Carpeni, Cos, Jig-Vaidoaia. Na vertente sudeste do Macico de
Carnic, todos os sitios acessiveis de mineragdo romana (do século Il
a meados do século ), bem como algumas areas significativas data-
veis da Renascenca (finais do século XV aos inicios do século XVII),
foram prospetadas, escavadas, datadas e interpretadas. Adicional-
mente foi completado o estudo geolégico da maioria dos vestigios
existentes a superficie.

Na zona nordeste, nos Macicos de Tarina e de Orlea, as
investiga¢des iniciadas recentemente ja permitiram identificar um
grande nimero de sitios de mineragdo romana semelhantes aos do
Macico de Carnic. As Ultimas descobertas localizam-se no Macigo
de Paru Carpeni e na mina Catalina Monulesti (Maci¢o de Cos), onde
se identificaram inUmeros sistemas hidraulicos de drenagem, com
rodas de elevacdo de dgua em madeira dataveis de meados do século
II. Na mina Catalina Monulesti (inacessivel desde meados do século
XX), foram igualmente encontrados inimeros e diversificados equi-
pamentos de madeira de época romana, bem conservados, tais como
escadas, vigas, plataformas, caleiras e carrinhos de mao. A pratica da
arqueologia em ambiente de mina subterrdnea implica a adequagao
das técnicas de prospe¢do e de escavagdo, em parte adaptadas da
espeleologia. A metodologia usada no nosso estudo arqueolégico das
minas romanas de ouro e prata de Rosia Montana serd apresentada
em detalhe.

Para acesso ao subsolo, os mineiros romanos preferiram
longas galerias inclinadas escavadas a partir da superficie, em vez
de pocos verticais. Independentemente do ambito dos trabalhos
de mineragdo, as obras romanas tém secdo trapezoidal. Os locais de
exploragdo resultaram de varias galerias trapezoidais que seguiram
os fildes de minério, com cruzamentos verticais, horizontais ou incli-
nados, originando assim desmontes verticais e inclinados, bem como
camaras horizontais e pilares, com um ou dois niveis.

O estudo da rede subterranea preservada permite a recons-
tituicdo da organiza¢do espacial das minas romanas. O tamanho das
galerias subterréneas, desmontes e cadmaras (altura e largura), bem
como a abundancia de equipamentos de madeira descoberta no
interior das minas, indica que os mineiros da época romana em
Rosia Montana beneficiaram de espagos convenientes para o traba-
lho. A qualidade das obras e as solu¢des de engenharia identificados
nas minas indicam uma alta eficiéncia, um ritmo rapido de avanco e
uma excelente pratica de mineragdo.

Palavras-chave Mineracao Romana. Dinamicas de Exploragdo.
Equipamentos Subterraneos de Madeira
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Abstract

The aim of the French mission in Rosia Montana was to
complete the preventive archaeological study of the mining remains
dating back before 20" century, preserved and still safely acces-
sible. The Rosia Montana is a gold and silver epithermal deposit.
Rosia Montana site (NW Romania) comprises the following individual
mining sectors: Cetate, Carnic and Carnicel, Tarina, Orlea, Paru Carpeni,
Cos, Jig-Vaidoaia. In the southern slope of Carnic massif, all accessible
Roman mining works (2" to mid-3" c. AD) as well as few significant
areas dating back to the Renaissance period (end of 15" century to
early 17™ century) were surveyed, excavated, dated and interpreted.
An additional geological study was also completed for most of the
uncovered remains.

In the northern part of the site, in Tarina and Orlea mas-
sifs, the exploration has just been started and shown a great num-
ber of Roman mining works similar to those from Carnic massif. The
latest discoveries were made in Paru Carpeni massif and in Catalina
Monulesti mine (Cos massif) and are represented by several hydrau-
lic drainage systems with wooden water wheels dating back to mid-
2" c. AD. In Catalina Monulesti mine (inaccessible since mid-20%
c.) a great diversity and number of well conserved Roman wooden
equipment were also found, i.e. ladders, props, platforms, channels,
handbarrows. The practice of archaeology in mining environment
implies exploration and digging techniques adapted to the under-
ground, partly taken from speleology. Our methodology used to study
the gold and silver Roman mines of Rosia Montana will be presented
in detail.

The Roman miners preferred long sloping galleries dug
from the surface instead of vertical shafts as access into the under-
ground. Irrespective the scope of the mining works, the Roman works
have trapezoidal cross section. The exploitation sites were created by
several trapezoidal adits joined vertically, horizontally or inclined
following the ore bodied and creating thus vertical and inclined
stopes, as well as horizontal chambers and pillars with one or two
levels. The study of the preserved underground network allows the
reconstruction of a spatial organization of the Roman mines. The size
of the underground adits, stopes, and chambers (height and width) as
well as the abundance of wooden equipment discovered inside the
mines indicates that the miners from Roman time in Rosia Montana
had a convenient space for work. The quality of the works and the
engineering solutions identified in the mines indicate a high
efficiency, a rapid rhythm of advancement and an excellent practice
of mining.

Key-words Roman Mining. Dynamics of Exploitation. Underground
Wooden Equipment.
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1. Introduction

From 1999 to 2013, preventive mining archae-
ology research has being carried out in Rosia Montana
(ancient Alburnus Maior), NW Romania. The archaeolog-
ical research was coordinated by a French team (B. Cau-
uet Director) from TRACES Laboratory, Toulouse 2 Uni-
versity in the frame of a planned large scale re-opening
mining project proposed by Rosia Montana Gold Corpo-
ration SA mining company (Cauuet et al, 2003; Cauuet
2004 and 2011; Cauuet and Tamas 2012). The aim of
the archaeological mission was to complete the preven-
tive archaeological study of the mining remains dating
back before 20" century, preserved and still safely ac-
cessible. Rosia Montana site comprises the following
individual mining sectors: Cetate, Carnic and Carnicel,
Tarina, Orlea, Paru Carpeni, Cos, Jig-Vaidoaia. In 1999
and 2001 the research was carried out in Cetate mas-
sif. From 2000 to 2006, the study focused on Carnic
Massif, particularly on the ancient underground mining
remains (2™ and 3" centuries AD) located in the south-
ern slope of the massif (fig.1). From 2005 to 2007, Paru
Carpeni, Orlea and Tarina massifs started to be explored
and studied, but for these perimeters the archaeologi-
cal diggings must continue. Finally, from 2011 to 2013,
a large programmed research was initiated in Cos mas-
sif, in the so-called Catalina Monulesti Roman and mod-
ern mine in the perspective of the creation of a new un-
derground mining museum in the future.

In the southern slope of Carnic massif, all acces-
sible ancient mining workings as well as few significant
areas dating back to the Renaissance period (end of 15%
century to early 17™ century) were surveyed, excavated,
dated and interpreted. An additional geological study

was also completed for most of the uncovered remains.
Moreover, an overall topographical survey of all accessi-
ble networks, i.e. ancient, medieval, modern (end of 17"
century to beginning of 20" century) and recent, was
completed in order to develop a synthesis map of the
accessible underground works within the entire mas-
sif. Using the plans and detailed cross-sections realized
during the investigations, a 3D multimedia presentation
of three ancient mining networks from Carnic massif, i.e.
Carnic 1, 2 and 3 is currently under completion. In the
northern part of the site, in Tarina and Orlea massifs,
the exploration has just been started and shown a great
number of Roman mining works similar to those from
Carnic massif. The latest discoveries were made in Paru
Carpeni massif and in Catalina Monulesti mine (Cos
massif) and are represented by several hydraulic drain-
age systems with wooden water wheels dating back to
mid-2" c. AD. In Catalina Monulesti mine (inaccessible
since mid-20™ c.) a great diversity and number of well
conserved wooden equipment were also found (Roman
and modern).

After the Antiquity, Rosia Montana deposit was
subjected to a continuous exploitation starting with
the end of Middle Ages (15"-16™ c.), with an important
development during 18"-19%" centuries. Underground
mining works largely developed from 1960-1980s fa-
cilitated a detailed underground survey of the entire
mining site. 35 km of mining works out of 110 km visit-
ed mining works have been mapped. Almost 7 km of Ro-
man works are now known at the site scale. Prior to our
study, the information concerning the extent of ancient
works were unclear being mostly limited to the data
supplied by Posepny, i.e. the geological and mining map
of Rosia Montana from 1868. At the beginning of our ar-
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Rosia Montana general map with framed underground digging zones in the
different massifs studied. Main antique sites: 1 - dwellings; 2 - necropolis; 3 -
sanctuaries; 4 - ore treatment workshops; 5 - water wheel drainage systems;
6 - underground mining works (Ill. B. Cauuet).

chaeological research most of the ancient mining works
from Rosia Montana were filled with backfilling, mud,
muddy water or were broken down. The only partially
documented underground vestiges were those located
in the western part of Tarina massif, actually presented
as an underground Roman mining museum (Santim-
breanu and Wollmann 1974; Santimbreanu 1989; Woll-
mann 1999). Some of the main discoveries made at the
time of the imperial engineer Posepny (mid-19% c.) in
Catalina Monulesti site were mentioned and published
during the 19" c. as for example several Roman wooden
wax tablets, but also a chamber with one water wheel,
which we discovered again in 2012. However, most of
the vestiges and interpretations produced by our ar-
chaeological program represent new data which offer
modern and pertinent perspectives for better under-
standing the art of mining during Roman times.

The preventive and programmed archaeological
research carried out in Rosia Montana was continuously
supported by the field assistance of local miners. The
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safety in the underground was ensured by this team
of miners which set up timbering and assisted the ar-
chaeologists during the field work. The team of miners,
including 15 to 50 people helped with the evacuation
of the backfill, construction of various wooden equip-
ment (various timbering, platforms, stairs, rising and de-
scending shafts, winches...), rubble and materials trans-
port as well as various electrical installations required
to secure the pumping, the lighting and the ventilation
in difficult sectors. They ensured the safe progression
of the archaeological and geological research. The costs
of this team, indispensable for the achievement of the
underground archaeological research, were covered by
Rosia Montana Gold Corporation Company in the frame
of the so-called “"Alburnus Maior National Research Pro-
gram” (Director, Paul Damian, Romanian National His-
tory Museum, Bucharest) created by the Romanian Min-
istry of Culture.

2. Geological context

The Rosia Montana deposit is located in the
southern part of the Apuseni Mountains. The concen-
tration of precious metals epithermal deposits in South
Apuseni Mts. is so significant that the region was called
the “Golden Quadrilateral” (Ghitulescu and Socolescuy,
1941). It represents the richest gold and silver metal-
logenetic region of Europe covering an area of approxi-
mately 900km?2. Rosia Montana deposit, located in the
northern part of the "Golden Quadrilateral” was recog-
nized (Manske et al., 2006) as the largest gold deposit
in Europe. The Rosia Montana deposit initially con-
tained around 1000t of gold and 3000t of silver and
represents one of the largest precious metals deposit
in the world, despite its small surface area of approxi-
mately 6km?2.

The Neogene epithermal deposits from the
Apuseni Mountains are located in three structurally

controlled metallogenetic districts oriented northwest -
southeast, namely Brad-Sacaramb, Zlatna-Stanija, Rosia
Montana-Bucium. Apart epithermal Au-Ag deposits this
region also hosts porphyry copper deposits. The Rosia
Montana gold and silver epithermal deposit is showing
a transition from an initial low-sulfidation character to
a final intermediate sulfidation one (Tamas, 2010). The
deposit is composed of hundreds of high-grade ore
bodies represented by veins, breccia pipes, breccia
dykes, as well as low-grade ore bodies, i.e. stockworks,
and impregnations. Secondary deposits (Au placers) are
known from related sedimentary rocks and occur along
present day hydrographical network.

The mining activity during Antiquity was fo-
cused on various types of ore bodies, i.e. veins, breccia
and stockworks irrespective of their morphology. For
example, the largest breccia pipe body from Rosia Mon-
tana, Cetate breccia outcropping in the homonym mas-
sif was mined at surface as proved by the large Roman
opencasts which disappeared during 1972-2006 open
pit operations but also in underground works. In the
adjacent massif, Carnic, there are less ancient works at
surface as they might be covered by waste dumps. The
study of the underground works shows that the ancient
miners closely followed the mineralization traces i.e.
quartz and/or adularia veins, breccia injections, stock-
work silicified zones and occurrence of native gold,
endeavouring to maintain the exploitation in the rich-
est zones of the deposit. Special attention was given
by the ancient miners to the intersection zones among
different ore bodies, i.e flatly dipping veins and steeply
dipping veins, known to be extremely high grade zones.
The richness of the Rosia Montana deposit is the result
of the overlapping of several ore deposition events
which altogether increase the average grades.

The initial purpose of the geological study of
the ancient mines from Rosia Montana was the recogni-
tion of the ore type mined out from the deposit. This
aim was successfully accomplished through a variety

INVESTIGACAO

of different research methods. A detailed field work
is the first condition for the discovery of the ore bod-
ies and their accurate mineralogical characterisation.
The field observation comprises the identification of
the host rocks, the alteration, and the mineralization
(veins, stockworks, and breccias). At the same time, an
intensive sampling (rocks and ores) was carried out. De-
tailed geologic mapping (plans and cross sections) us-
ing the topographical base provided by archaeologists
allowed to figured out the spatial development of the
ore bodies and their relationships with the host rocks
and alterations. Further information regarding the met-
al grades, the types of rocks, the hydrothermal altera-
tions, the types of ore and their mineralogy are given by
complementary laboratory studies, i.e. grade analyses,
optical microscopy (transmitted and reflected light), X-
ray diffraction, electron microscopy and electron probe
microanalyses.

3. Mining archaeology: principles and methods

Mining archaeology is a branch of archaeology closely
related to other research fields. It is a multidisciplinary
approach that involves the contribution of earth scienc-
es (geology, ore deposits, geomorphology, mineralogy,
petrology and sedimentology), physics and chemistry
(metallurgy, geophysics, and geochemistry), ecology
(palynology, anthracology) and human sciences, re-
spectively history, more precisely history of technol-
ogy, history of economy, toponymy, and surface and
underground archaeology. The practice of archaeology
in mining environment implies exploration and digging
techniques adapted to the underground, partly taken
from speleology (Cauuet, 2005).
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Exploration

The exploration of large underground mines like
those from Rosia Montana site which contains ancient,
modern and recent works must be done according to a
speleological progression through the accessible cavi-
ties. The progression within the underground works is
carried out using an all-gas detector. The stability of the
mining works must be checked by highly specialized
personnel in order to comply with the safety regula-
tion in mines and to protect the integrity of the people
involved. The vertical mining works are equipped with
cords or ladders. The topographical survey of the net-
works is conducted before and during the program of
archaeological excavation. The accesses to the surface
are located by GPS and/or theodolite with laser. The
exploration topographic maps are based on horizontal,
vertical and inclined linear measurements combined
with additional drawings of the cavities made in under-
ground. The distances are measured with tape measure
or laser distance meter, while the stations are marked
with painting. The directions and the dips are taken with
the compass (integrated compass and clinometer). The
precision of the advance is increased by frequent loops
(error lower than 1%). The scale chosen for the plan is
usually 1:200.

These plans and ground data (x,y,z topographi-
cal values) are transferred to a data base which after-
wards is processed with dedicated software (Limelight
— Toporobot) with realization of outputs of the mea-
surement axes in plans, cross sections and 3D views.
These layouts are then used as basic documents for
the drawing of the mining works which is carried out
in the underground using additional measurements. Af-
ter control, the graphic documents are redrawn using
drawing software (Adobe Photoshop and Adobe Illus-
trator). The documents and data needed for 3D output
are treated under Geo3D which allows animations of
the topographic advance. These synthetic plans of the
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accessible mining networks are used as general maps
for the underground works. The exploration topograph-
ic data is regularly corrected and developed in accor-
dance with the progress of the excavations.

Systematic diggings

The archaeological excavation widens the space
for exploration and allows to date the mining vestiges.
It provides an overall vision for the interpretation of
the dynamics of exploitation. It consists in removing
obstructions from the mining works represented by old
and/or modern backfilling as well as collapse material.
In the case of mining networks situated far away from
the surface (more than 100 m), it is necessary to store
the excavated waste material underground within the
modern mining works close to the zones of excavation.
The strategy of underground archaeological interven-
tion consists in choosing the zones of excavation, the
areas for the storage of waste material and the circula-
tion paths. It also comprises various setting up adjust-
ments to ensure security (timbering, casings, parapets,
etc.) and of assistance (chutes, ladders, handrail, wood-
en floors or platforms, pipes for water drainage, etc.). All
these preparatory works are essential for starting the
excavations but for their achievement it is necessary to
dispose of qualified personnel, materials and time. The
initiation of the diggings may be significantly delayed
until the completion of preparatory works, especially
when security or material storage problems occur.

Supplementary devices for diggings

The particular conditions from the underground
mines, i.e. the presence of water or harmful gases (con-
tainment, lack of ventilation) imply the installation of
heavy devices. For example, during the mission Rosia
Montana 2003, the water from the descending adit
G31 (Carnic 2 Upper) was lifted 35 m using three dif-

ferent pumps connected one above another. The fresh
air needed in the confined zones (all-gas detector per-
manently present in the underground), was supplied by
ventilation systems (ventilator and extensible alumi-
num sheaths). The electric power for pumps and ven-
tilators was supplied by mobile power generators, or
in special cases when the excavation sites are far away
from the surface and the natural ventilation is weak the
power supply was made by electric cables connected to
the surface and installed and verified constantly by the
specialized personnel of the mining company. During
the archaeological diggings the use of electric power
increases work output by use of electric tools, i.e. power
drills, pumps, ventilation, electric chainsaws and facili-
tates a better lighting of the working sites. It is clear that
the presence of a mining company offering the logisti-
cal and financial support for excavations in old mines
constitutes a crucial factor to carry on ambitious opera-
tions from human resources and scale points of views.

Plans, sections and 3D restitution for the
network topography

During the excavation are drawn up stratigraphic
cross sections (scale 1:20, sometimes 1:50). At the end
of excavation detailed topographic drawings i.e. plans,
longitudinal and transversal cross sections are also
done (details at scale 1:20 or 1:10, cumulative draw-
ings at scale 1:50). This work is done using horizontal
and/or vertical axes in the cavities (axes and measure-
ments made with the laser meter, tape measures, level
with the bubble and plumb line; orientation taken with
compass). These axes materialized by strings and tape
measure/decameters are evidenced on the drawings
carried out underground because they constitute the
spinal column of the topographic reproduction, similar
with the network of points used by the team in charge
with exploration. The dimensions and the orientations
are transcribed later in Excel tables. These X, Y, Z values
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are then treated by the software Visual Report which re-
stores views in plans, cross sections and animation 3D.
The axes are used for connecting different underground
works in cumulative views (plans, cross sections) and
at the completion of the topographical representations
they are removed and are shown only the traces of the
walls, basements, ceilings, steps, and other details of
the mining works. The first description of the mining
works is made in situ in the underground, thus being
certain that all the peculiarities of the cavities are well
registrated. The excavation tracking is done through
photographic coverage which shows the various stages
of the work and constitutes an important database.

Dating and analysis of discovered objects and
materials

After treatment, the archaeological objects, usu-
ally scarce in @ mining context remain in Romania in the
collections made up on the site of Rosia Montana. The
organic remains, i.e. wood pieces (props, boards, and
various other fragments) and charcoals are sampled for
radiocarbon and dendrochronological analyses (part-
nership with Archeolabs Laboratory, France) and re-
mained inside the underground mine in protected stor-
age areas. Special analyses required by the remarkable
objects are entrusted to qualified laboratories; for ex-
ample, a litharge roll (derived product of the metallurgy
of silver-bearing galena) discovered in underground
has been studied through ICP-MS chemical and isotopic
analyses (Baron et al. 2011; Tamas et al., 2009).

Geological survey, sampling and ore analyses
linked to archaeology

The geological and ore deposit investigation of
the ancient mines is used to identify in detail the types
of mineralization exploited by the Ancients and the
composition of the exploited ores which still occur in
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the face lines. The first step is to accomplish the geo-
logical mapping (plans and cross sections) of the mining
works. The geological mapping is using the topographi-
cal representations (plans, cross sections) done during
exploration and at the end of archaeological diggings.
Representative rock and ore samples are picked up
from the underground works and are further on stud-
ied in laboratory by diverse methods of mineralogical
analyses. The laboratory mineralogical studies of the
ancient mines from Rosia Montana were done by geolo-
gists from Romania, Germany and France and provided
important new data concerning Rosia Montana geologi-
cal context and ore deposit.

4 - Dynamics of exploitation and characteristics of
the Roman mining works

Three major types of mining works, all opened
in the same way, were outlined in the mining networks
of Rosia Montana, as follows: exploration works (adits
and incipient adits, sloping adits, sloping and vertical
shafts), exploitation sites (stopes, vertical shafts, slop-
ing shafts, chambers on pillars, inclined sites dug in
successive benches) and support workings (access adits
or sloping adits, sloping shafts, circulation, ventilation,
junction adits and drainage rooms and adits). Among the
particularities of Rosia Montana, we may mention that
Cetate massif was widespread mined by deep opencast
mining works, but these remarkable large Roman open
pits or so-called Roman Courts, are known only from
old pictures, movies or drawings because they were
destroyed by the Romanian State mining company Min-
vest open cast exploitation (1972-2006) without any
previous archaeological study.

Tool marks and fire setting

95% out of the 7 km of ancient works known
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to date were dug by tools (chisel and hammer or pick),
technique attested by the tool traces on the walls. Sys-
tematically, all the mining works possess a trapezoidal
cross section and usually have flat ceiling and basement
or sometimes the basement is equipped with steps dug
directly in the rock (fig.2). The general progression and
exploitation were done either through adits, descend-
ing adits, vertical and horizontal stopes, few shafts and
some large chambers on pillars with two or three lev-
els (Cauuet and Tamas, 2003). In the case of very hard
rocks (silicified dacite) the advancement of the miners
was possible only using the fire setting; however this
technique was used for less than 5% of the total min-
ing works.

There are only two sectors with ancient work-
ings opened up by fire setting, namely Gauri sector lo-
cated on the southwestern slope of the Cetate massif
and Piatra Corbului sector on the east side of the Carnic
massif. The fire setting works from Carnic were dated
to the Roman period (2" c. AD) based on charcoals, i.e.
scrap wood from the fire setting technique. Moreover, in
the eastern sector of Carnic, a gallery opened up partly
by tools and partly by fire, depending on the nature of
the country rock, was discovered. This situation con-
firms that the two mining techniques were employed
simultaneously in the same area depending on the rock
hardness. The fire setting technique posed significant
ventilation problems for the work sites located far away
from the surface and in addition it was a big wood con-
sumer.

Stopes and chambers for exploitation works
with trapezoidal cross section

Most of the ancient works opened up by tools have
a general trapezoidal cross section. This even includes in-
cipient adits showing a trapezoidal cross section from the
first centimetres. The face lines of the abandoned adits al-
ways show evident angles of a trapezium (fig.3).

Figure 2
Intersection of galleries with trapezoidal sections in the lower level of Carnic
3 network (Photo. J.-F. Peiré).
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Figura 3
Working face and connection adit with trapezoidal section in lower level
of Catalina Monulesti mine (Photo. C. Tamas).

92

The general shape of the exploitation sites is
imposed by the morphology of the ore bodies. In the
case of flatly dipping veins and breccia bodies the ex-
ploitation developed in room and pillars, preserved in
place to ensure the security of the mining space. The
chambers correspond to a row of trapezoidal adits dug
one beside the other of which common walls were also
mined. The traces of these different primary adits may
sometimes be preserved in ceiling, basement or face
lines of the exploitation chamber where a sequence of
adjacent trapezoidal-shaped mining faces is preserved.
Depending on the ore body width, the exploitation de-
veloped on two or three levels maintaining safety pil-
lars between levels; in this case the passage from one
level to the other is done through short rising shafts or
small sloping galleries with steps.

The exploitation works developed in the shape
of steep vertical workings when the miners followed
steeply dipping veins and breccia bodies. These works
are opened as stopes and generally began as a simple
trapezoidal-shaped adit which is next widened and
deepened downwards in the initial floor, eventually
forming large vertical works like the central stope of
Carnic 5 which is 2 m wide, 7 m high and 15 m long.
In some other cases, the works consist of a superposi-
tion of at least four levels of trapezoidal-shaped adits
dug with a slight unevenness between them. They are
positioned one beneath the other and are consolidated
by a dense wooden propping placed in the ceiling and
floor of each level. This particular type of site was so far
identified only in the Paru-Carpeni sector of the Carpe-
ni massif. On the other hand, an entire mining network
from the Carnic massif known as Carnic 10 is formed of
three large sloping sites, dug in benches within a brec-
cia dyke inclined at about 45°. These stopes are also
formed from trapezoidal-shaped adits opened one close
to another, following the dip of the mineralized structure.
The walls between adits were subsequently mined out
resulting finally a large network descending in benches.
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Rare vertical shafts and inclined shafts

We did not find any surface access to the un-
derground through vertical shafts. Few short vertical
shafts were recognized inside the mines, generally con-
necting one level to another. They are usually associ-
ated with a descending adit indicating that the miners
preferred circulation through sloping adits not through
vertical shafts. However, we found a lot of wooden lad-
ders abandoned within vertical shafts or large stopes.
In absence of drainage devices, we noticed in Carnic
massif as well as in Catalina Monulesti mine that some
deep works end in a large inclined shaft with large
steps which seems to be used as collecting pit for water
(fig.4).

Complex imbricated networks in Carnic massif

With the exception of the fire setting exploita-
tion sector in Piatra Corbului, the original character of
the Carnic massif consists in the considerable devel-
opment of the mining works. They are situated in the
southern side of the massif, covering an area of about
13,600m? (fig.5). This ensemble is made of seven an-
cient mining networks, Carnic 1-2-3-4-8-9-10, which
we called the Big Network. It counts a cumulative length
of about 3 km of ancient works, spread on 98 m height
(from +921 m to +1019 m elevation). This Network
comprises exploitation and exploration sites as well
as auxiliary works for circulation or ventilation and fol-
lowed in fact a complex breccia dyke ore body and its
related quartz vein branches.

The Big Network was dug through a descending
progression towards the interior of the massif starting
from long sloping galleries coming from the surface.
Certain types of mining works from Carnic massif such
as rooms with pillars, inclined working sites with bench-
es, spiral sloping shafts with steps and long research
adits with steps were not identified yet in other mine
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Figure 4
Large inclined shaft with steps dug at the bottom of Carnic 3 network as an
exploitation work and finally used as a collecting pit for water (Photo. J.-F. Peiré).
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sectors from Rosia Montana. On the other hand, within
the Cos sector we discovered successions of trapezoi-
dal research adits, very deep vertical stopes and sev-
eral shorter sloping galleries, provided with steps, simi-
lar with the same type of workings known from Carnic
massif.

5 — Underground installations and technical
equipment

Timbering and wooden devices

Different Roman wooden equipment as ladders,
beams, boards, props, channels, handbarrows, were
well preserved in the humid environment and constant
temperature environment from the northern part of
Rosia Montana mine. The vertical passage between two
adits, sometimes nearly 2 m high or more was equipped
with a monoxyle notched ladder. We have already dis-
covered more than dozen ladders of this type, including
a long one of about 5 m length (fig.6). These ladders
have been dated by dendrochronology to the second
half of the 2™ c. AD. They were made out of very large
squared trunks, with carefully cut steps which gives all
the appearance of a staircase.

The narrow trapezoidal section of the galleries
helped avoid timbering in most Carnic mining works.
In the case of tall workings, there are notches in the
walls confirming the previous presence of timbering or
even suspended wooden bridges. In one case at Cata-
lina Monulesti, a wooden platform used for circulation
was discovered still standing in place in a vertical work
being supported by carrying beams and made out of
boards. In other cases elements of the timbering are
found collapsed or in secondary positions. In the Catali-
na Monulesti adits, different propping techniques were
discovered, i.e. simple props (fig.7), half frames, frames
and closed frames. The assemblage among different
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wood pieces (cap and posts) is made from mortise and
an elongated tenon. The wood frames were placed at
intervals in the adits or in a contiguous manner and in
this latter case were created fully timbered adits.

Similar or even more complex systems forming
frames with three or five pieces were also found in wa-
ter drainage chambers from Paru Carpeni and Catalina
Monulesti presenting the same mortise and tenon joint-
ing (Cauuet, 2008). The propping system of the cham-
bers from Paru Carpeni consists of two squared carrying
beams which could be fixed either on the rock base-
ment, either being embedded in the walls. Each carry-
ing beam supports one row of posts. The posts are fixed
at each 50 cm in a squared mortise dug in the support-
ing beam by a tenon (inferior tenon). The other tenon
of the post (the superior one) is fit in a mortise of the
cap which is supporting the ceiling of the water wheel
chamber. Wooden logging covers the walls behind the
timbering.

Ventilation

Few devices have been found to justify of a ventila-
tion system for the underground. The important height of the
adits and sloping adits, frequently up to 2 m, may have left
the possibility to emplace a secondary ceiling made of a fab-
ric or a skin leather sheet or even with boards that could cre-
ated an air circulation inside the network. Meanwhile such
installations did not left remarkable marks on the walls. Only
one special work was discovered in Tarina area. It consists in
one long lateral narrow adit, branched and then continuing
parallel to one main access from the surface.

We also observe in several sectors in Carnic that
many exploitation areas are served by two access ways
(sloping adits, high stopes, and chamber with pillars) which
certainly facilitated the natural ventilation inside the net-
worlk as well as the circulation of the miners/transport in the
underground without interfering with the digging of the ore.

Figure 6
A monoxyle notched ladder of 4.90 m length found perfectly conserved inside
the backfilling of a vertical stope in Catalina Monulesti mine (Photo. B. Cauuet).
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Lighting underground

The presence of lamp notches dug in the up-
per part of the walls confirms Roman illumination ar-
rangements in the galleries. In the filling of the mining
works from Carnic and Catalina Monulesti were dis-
covered three almost complete Roman lamps as well
as numerous lamp fragments (elements of more than
70 lamps altogether). We found three different sizes
of lamps with channel, all Firmalampen of Loeschke X
type, datable to 2" century AD. They are marked FOR-
TIS, however they are only castings of lamps originating
from the Italian Fortis pottery shop. Torches with long
wooden laths were also used for illumination in paral-
lel with the use of oil lamps. A great number of such
partly carbonized sticks were found during the diggings
in Carnic and especially in Catalina Monulesti mining
works. They could have also served to light the lamps
put at strategic points while the laths and torches were
current individual lighting for the miners.

Underground sampling vestiges

No pumping or drainage equipments were
found in Cetate and Carnic massifs situated in the
southern part of Rosia Montana site. The only drainage
arrangement is a narrow ditch dug in the basement of
a horizontal junction gallery located at a fairly high el-
evation in the massif. This ditch prevented water runoff
from this gallery to a sloping gallery and shaft which to-
gether form an ensemble of exploration works in Carnic
1. In this massif were observed sometimes rectangular-
shaped channels dug in the basement of galleries or ex-
ploitation chambers. These negative forms could serve
as water collector basins out of which water could be
evacuated by buckets or maybe as small water stocks in
the underground.

This water supply could have been used to
preliminary concentrate the raw ore in the process of
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checking out the ore grades in the working face lines.
We must mention also the discovery of a sort of wooden
pan abandoned in one of the water basin and dated to
Roman times by dendrochronology (Cauuet and Tamas,
2012). In 2013 in Catalina Monulesti mine, a broken
mortar was found inside the backfilling of a tall stope. It
is similar to those found in the ore treatment workshop
discovered in 2003 in Piciorag site situated in the north-
ern part of Rosia Montana site (Simion et al.,, 2003). In
relation to the monitoring of the ore grades, it is worth
to mention that on some of the remaining working faces
are preserved deep parallelepiped-shaped areas corre-
sponding to about 50 liters or 120 kg of extracted ore.
In this case, it could involve the minimum amount re-
quired to estimate in the underground the grades of the
ore occurring in the working faces.

Mechanical drainage system

The ancient mining networks located in the east-
ern and northern part of the site, i.e. Cos, Tarina, Orlea and
Carpeni were partly situated under the hydrostatic level
from the Roman times. This is the reason why the Roman
mining sites from these sectors were equipped with me-
chanical drainage systems that ensured a proper water
evacuation during the mining works (fig.8). This involved
chambers equipped with wooden hydraulic wheels (di-
ameter 3.90 m, 27 buckets), wooden channels (fig.9) and
drainage galleries fitted with channels dug in the base-
ment. Presently, there are four drainage rooms known in
the Paru-Carpeni sector of Carpeni massif belonging to the
same hydraulic system (Cauuet, 2008, 2011).

In the Cos massif, two chambers equipped with
the same mechanical drainage systems were found in
2013 in the Catalina Monulesti Roman mine. In one of
the chamber, two wooden wheels where discovered,
positioned one upon the other (diameter 3.20 m, 24
buckets). The downer one is better preserved having its
hub still in situ (fig.10). Moreover, in the western part

Paru Carpeni 2005-2007
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Figure 8
Cumulative cross-section of the two levels with four water wheel chambers for
drainage from Paru Carpeni massif. Ongoing diggings from 2007 (IlL. B. Cauuet).

of Orlea massif, a water evacuation crosscut has been
partly recognized. It should have drained all the mining
works from this massif through several drainage galler-
ies and we suppose that it served also the drainage sys-
tem from Paru Carpeni.

6 - Conclusion and perspectives

Rosia Montana perimeter was licensed by the Romanian
state for mining activities in late 1990. According to Ro-
manian Patrimony law, archaeological diggings should
take place before mining operation. For this reason the

Romanian state created the National Research Program
Alburnus Maior (preventive archaeological diggings).
While the Romanian archaeological teams studied
the surface sites (buildings, temples, necropolis...) the
French mining archaeological team was in charged only
with the study of the underground. This is the reason
why we could not look for ore treatment or metallur-
gical workshops. Meanwhile our colleagues from MNIR
museum (National Historical Museum from Bucharest)
had found a small ore treatment workshop, partly cov-
ered by the extension of a Roman necropolis (Simion et
al., 2003). From this site located at Piciorag on the Jig-
Vaidoaia massif (NE of the valley) were discovered sev-
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Figure 9 Figure 10

The wooden channel that collected the water from the upper water wheel in Catalina The hub of the lower water wheel from Catalina Monulesti mine still in connection
Monulesti mine still at its place along the wheel (Photo. C. Tamas). with the spokes of the wheel in its lower part (Photo. C. Tamas).

102

103



eral crushing mortars. All of them present a deep and
narrow shape with gripping lugs at the opening. The
broken one found in Catalina Monulesti mine shows a
similar form (nature of the stone still to be determined
by analyses). The presence of this mortar underground
as well as the water collector basins found in certain
chamber in Carnic mine indicates the monitoring of
the ore grades in direct link with the progression of the
mining extraction. Due to the huge development of the
underground network it appears much more adapted to
do some ore grade tests during mining than waiting a
feedback from the ore treatment workshops located at
the surface to be sure that the working face is still worth
to be extracted.

The French expertise in the large Rosia Montana
mining complex allow us to propose a new interpre-
tation of the development of mining practices under-
ground in the 2™ c. AD in NW Roman Dacia. After more
than twelve years of mining archaeological research in
the Rosia Montana underground sites it is now possible
to do a review on the nature, importance and preserva-
tion state of the mining vestiges from this site. While for
Carnic and Cos massifs and what is left of Cetate massif
we have a synthetic view, for Carpeni, Orlea and Tarina
massifs, where the investigation are just preliminary our
scientific opinion is still fragmentary. However we con-
sider extremely useful to compare the mining vestiges
from all the different investigated massifs located along
the Rosia valley for an overall and synthetic view on a
large gold-silver Roman mining site.

Despite a still incomplete view upon the site it may be
noted that for most of the Roman mining works there
is a consistent repetition of the shape and distribution
of the workings investigated in the entire underground
mining park. At the same time there are certain types of
work sites that are specific to a certain sector or massif,
a feature which is dependent on the morphology, size
and dip of the ore bodies (veins, breccias, stockworks,
impregnations), on the nature of the host rocks, their
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higher or lower hardness, respectively (more or less
intensely silicified dacite, soft volcano-sedimentary
rocks) or on the topographical position of the mining
works in relation to the groundwater table.

The Roman miners preferred long sloping gal-
leries dug from the surface instead of vertical shafts
as access into the underground. Irrespective the scope
of the mining works, the Roman works have trapezoi-
dal cross section. The exploitation sites were created
by several trapezoidal adits joined vertically, horizon-
tally or inclined following the ore bodied and creating
thus vertical and inclined stopes, as well as horizontal
chambers with pillars with one or two levels. The joint
geological studies carried on during the archaeological
excavations proved that the Roman miners followed
very closely the high grade mineralization and extreme-
ly rarely they work in barren rocks, excepting of course
the auxiliary works (junction, access, transport, ventila-
tion). However, we observed that the Roman miners or-
ganized the progression of the mines digging even aux-
iliary works in mineralized zones if possible. Well orga-
nize transport paths from underground to the surface,
i.e. stair floor, ramps or ladders suggest that the ore and
waste material were removed from the underground to
the surface by individual transport by carrying on back.
Heavy or bulky loads might have been carried on wood-
en handbarrows as we had found underground parts of
two, one in Tarina (Cauuet, 2011) and another one in
Catalina Monulesti.

The Roman miners strengthened their under-
ground mining works either preserving rock and ore
pillars or by propping, as they built up solid timbering
frames (still in place today) as well as platforms at dif-
ferent levels in vast stopes to ensure an easy under-
ground circulation (Cauuet, 2008). The drainage was
solved either by simple arrangements, like drainage
channels cut directly in the basement of an adit, either
by complex works when necessary, i.e. complex water-
wheel lift system with several chambers one up onto

the other one. They linked to another system by a short
adits like those from Paru Carpeni mine (Cauuet 2011)
were mined parallel veins or even inside large works
as those from Catalina Monulesti site. The water lifted
by the water wheels was then driven by wooden chan-
nels inside large stopes or through adits equipped with
channels up to a main drainage adit going out towards
the surface. The size of the underground adits, stopes,
and chambers (height and width) as well as the abun-
dance of wooden equipment discovered inside the
mines from Rosia Montana indicates that the Roman
miner had a convenient space for work. The quality of
the mines and the engineering solutions identified in
the mines indicate a high efficiency and a rapid rhythm
of advancement which contrasted with some dramatic
description of the activity in underground mines during
antique time (i.e. Diodorus, History, 3, 12).

The study of the preserved underground net-
work allows the reconstruction of a spatial organiza-
tion. We can imagine that the Roman mine administra-
tion was carefully supervising the development of such
mining works of 30 to over 70 m long adits. This is the
consequence of a production planning imposed by the
Roman tax authority to best serve the state finances.
The study of the mining workings from Rosia Montana
requires the study of its logic development as it is con-
ditioned by the nature of the deposit and the type and
number of concessionary entities that had to work ac-
cording to a program regulated by the Roman law (Cau-
uet, 2004). The gold and silver mines from Alburnus
Maior certainly represent one of the largest mining
complex of Roman age and the archaeological research
that have been recently carried out represent the larg-
est preventive archaeological research of a mining site
ever realized in Europe.

Presently, the large mining project planned at
Rosia Montana seems to vanish due to strong opposi-
tion so one can expect that the rich vestiges discovered
there and belonging to a long mining tradition will be
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protected as they have been excavated. However, the
emptied underground space was weakened by the re-
moval of the supporting backfilling and should be re-
inforced and not abandoned as such. Furthermore, the
study of the site is not finished and different orienta-
tions of new research could still be launched under-
ground in the northern part of the site but also to be
completed elsewhere, like at the surface concerning
ore and metallurgical workshops or miners’ dwellings.
These villages should be found and studied with the
perspective of a protection and valorization program of
all archaeological discoveries and sites for future con-
servation and public access.
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Resumo

O vale superior do Rio Terva, em Boticas, conserva
um notavel conjunto de valores patrimoniais arqueologicos,
historicos, arquitetonicos, etnograficos e naturais, que teste-
munham uma longa e complexa evolugdo da sua ocupacao,
desde os mais recuados tempos da Pré-Histéria Recente até
a atualidade.

A paisagem atual revela-se como um verdadeiro pa-
limpsesto, através do qual se tem vindo, com o desenvolvi-
mento das investigacoes, a vislumbrar as diversas paisagens
que se configuraram ao longo do tempo.

Foi precisamente em resultado dos primeiros estu-
dos arqueolégicos, efetuados pela Unidade de Arqueologia
da Universidade do Minho no ambito do projeto "Conserva-
¢do, Estudo, Valorizacdo e Divulgacao do Complexo Mineiro
Antigo do Vale Superior do Rio Terva, Boticas” e procurando
garantir uma valorizagdo sustentada e uma gestdo integrada
do valioso patriménio identificado, que se propds a criagdo
do Parque Arqueolégico do Vale do Terva/PAVT, tendo em vis-
ta promover a sua difusdo alargada, a criagdo de servicos, o
aumento da oferta cultural de Boticas e a internacionalizacdo
da historia milenar e da identidade cultural do seu territério.

O objetivo deste trabalho, para além de tragar uma
breve histéria do projeto e de descrever sumariamente os
resultados das investigacdes em curso, tem o propésito de
questionar as possibilidades de desenvolvimento futuro,
contrapondo ao ambicionado cenario Vale do Terva Paisagem
Cultural o ameacador cendrio de Vale do Terva Paisagem Explo-
racdo Mineira.

Palavras-chave Paisagem Cultural. Parque Arqueolégico. Vale do rio
Terva, Boticas.
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Abstract

The upper valley of the Terva River, in Boticas's coun-
ty, north of Portugal, conserves a remarkable set of archaeo-
logical, historical, architectural, ethnographic and natural
heritage values, which attest a long and complex evolution of
their occupation, from the earliest times of Recent Prehistory
to the present days.

The current landscape becomes as a veritable pal-
impsest, through which it has been, with the development of
investigations, to glimpse the various man-made and natural
landscapes that are shaped over time.

It was precisely as a result of the first archaeological
studies, conducted by the Archaeology Unit of the University
of Minho under the "Conservation, Study, Enhancement and
Diffusion of the Old Mining Complex of Upper Valley of Terva
River, Boticas" project and seeking to ensure a sustained re-
covery and integrated management of valuable assets identi-
fied, which proposed the creation of the Archaeological Park
of Terva Valley/APTV, in order to promote its extensive diffu-
sion, creating services, the increment of the cultural offer of
Boticas and the internationalization of ancient history and
cultural identity of its territory.

This work, in addition to trace a brief history of the
project and to shortly describe the results of ongoing re-
search, intend to question the possibilities for future devel-
opment, contrasting the striving Terva Valley Cultural Land-
scape scenario with the threatening Terva Valley open pit Min-
ing Landscape scenario.

Key-words Cultural Landscape. Archaeological Park. Terva Valley, Boticas.
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O Parque Arqueolégico do Vale do Terva.
Um Projeto de Paisagem Cultural.

1. Introducao

A criacdo do Parque Arqueolodgico do Vale do
Terva/PAVT foi proposta no decurso da execucdo do
projeto "Conservacao, Estudo, Valorizacdo e Divulgacdo
do Complexo Mineiro Antigo do Vale Superior do Rio
Terva, Boticas”, projeto iniciado em 2006 e que encerra
com a realiza¢do do Simpoésio Internacional onde esta
comunicacdo é apresentada.

A circunstancia de o projeto de criacao do PAVT
atravessar uma fase de indefinicdo num momento cru-
cial do seu desenvolvimento, devido ao confronto com
a pretensdo de explorar a céu aberto recursos minerais
na sua area, fez com que se procurasse, com esta co-
municagao, ndo so historiar o processo e apresentar um
balanco dos resultados, mas também e, sobretudo, ex-
por a nossa reflexao relativamente as possibilidades de
desenvolvimento futuro do PAVT.

E isso que se faz nos capitulos seguintes, come-
¢ando com uma sinopse das principais etapas do pro-
Cesso, a que se segue uma caraterizagdo sumaria do ter-
ritério do PAVT e depois uma sintese das investigacoes
em curso e das ac¢des de valorizagdo concretizadas. Em
seguida problematiza-se o futuro do PAVT, confrontan-
do os cendrios que atualmente se podem conjeturar,
para finalizar com a defesa explicita do projeto propos-
to pela equipa de arqueologia, que se considera ser o
que melhor serve a conservagao e valorizacdo dos valo-
res patrimoniais e que potencia um futuro de desenvol-
vimento qualificado para as suas populacdes.

2. Etapas do processo

Em 2005, o Municipio de Boticas e a Universida-
de do Minho celebraram um protocolo de colaboracdo
no ambito do qual se realizou a atualiza¢do do inven-
tario do patrimdnio arqueoldgico que acompanhou a
revisdo do Plano Diretor Municipal de Boticas.

No relatério entdo elaborado, concluia-se que
“(...) Do conjunto de sitios e achados de época romana,
as exploracbes mineiras do Pogo das Freitas afirmam-se
como um valor patrimonial de grande interesse cienti-
fico e histdrico, cuja conservagdo e valorizagdo devem
merecer especial atencdo por parte do municipio e das
entidades da tutela. (...) Para além do estabelecimento de
uma zona de protegdo alargada, que garanta a preserva-
cao da envolvente paisagistica e permita corrigir algu-
mas perturbacbes (saibreiras, escombreiras e caminhos),
recomenda-se o desenvolvimento de um projeto de estu-
do que permita conhecer as caracteristicas da exploragdo
(extensdo das dreas exploradas, técnicas de mineragdo,
povoados associados), a par de um projeto de ordena-
mento paisagistico que estabeleca percursos de visita in-
terpretados. (...)" (Fontes e Andrade, 2010:23).

Em 2006, acolhendo as recomendacdes do rela-
tério de revisdo do inventario e assumindo a implemen-
tacdo de uma politica ativa de valorizagao dos recursos
endogenos, o Municipio de Boticas solicitou a Unidade
de Arqueologia da Universidade do Minho a elaboracao
de uma proposta de “Programa para a Conservacao, Es-
tudo, Valorizacdo e Divulgacdo do Complexo Mineiro
Antigo do Vale Superior do Rio Terva, Boticas”.

Na elaboracdo do referido Programa prevaleceu
uma perspetiva de intervenc¢do integrada, apresentan-
do-se uma carateriza¢do sucinta e contextualizada da
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area objeto do programa, a identificacdo das potencia-
lidades e uma hierarquizagdo dos valores patrimoniais,
definindo-se opc¢bes de valorizagdo e respetivas pro-
postas de atuacdo. As op¢bes de valorizagdo orienta-
ram-se para a qualificacdo dos bens patrimoniais em
causa, na perspetiva da sua fruicdo pelo publico, ele-
gendo-se como fundamentais a instalagdo de um Centro
de Interpretacdo em Bobadela, a criacdo de itinerarios
interpretados e o estudo arqueolédgico do povoado mi-
neiro romano das Batocas e dos povoados ‘castrejos’ da
cabeceira do Rio Terva. Ao nivel das a¢des a concretizar
definiu-se como prioritaria a classificagdo do complexo
mineiro antigo como bem cultural, o desenvolvimento
de estudos e projetos, a construcdo de infraestruturas,
a instalacdo de equipamentos e finalmente a promog¢ao
e divulgacdo do projeto (Fontes, 2013: 20-29).

Em 2010, o Municipio de Boticas viria a candida-
tar o "Programa para a Conservacdo, Estudo, Valoriza¢ao
e Divulgacao do Complexo Mineiro Antigo do Vale Su-
perior do Rio Terva, Boticas” a financiamento europeu, o
qual recolheu aprovacao no EEC PROVERE-PC/1/2010 e
PA/1/2012 do Eixo Prioritario II-Valorizagdo Econémica
de Recursos Especificos do ON.2-O Novo Norte.

Iniciaram-se entdo os primeiros contatos orga-
nizados com as populagdes, para as informar dos ob-
jetivos do programa e as auscultar sobre o interesse e
pertinéncia do mesmo e, simultaneamente, para as sen-
sibilizar para a importancia do estudo e conservagao
dos seus valores patrimoniais.

Em 2011 e face aos resultados positivos pro-
porcionados pela execu¢do do programa, o Municipio
de Boticas e a Universidade do Minho convergiram no
interesse mdtuo de promover um mais ambicioso proje-
to cultural, renovando o protocolo de colaboragao com
vista a criagdo do Parque Arqueolégico do Vale do Ter-
va/PAVT, através do qual se pretende criar as condicoes
para enquadrar a gestdo integrada dos valores patrimo-
niais, numa perspetiva de desenvolvimento estratégico
assente na valorizacao dos recursos locais, suscetivel
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Figura1
Perspetiva de sessdo de divulgagdo na aldeia de Sapelos, em dezembro de 2010.

de criar novos servigos na area da cultura e do turismo
e assim aumentar a atratividade de Boticas.

Em 2013 e apds cumprimento de todas as tra-
mitacdes legais, o Complexo Mineiro Antigo do Vale do
Superior do Terva foi classificado como Sitio de Interes-
se Publico (Portaria n.°2 386/2013, DR, Il Série, n.° 115,
de 18 de Junho de 2013, pp.38968-9) .

Ainda em 2013 e na perspetiva de assegurar
uma base permanente de producdo de conhecimento
cientifico vinculada ao PAVT, elaborou-se um PIPA (Pro-
jeto de Investigacdo Plurianual em Arqueologia) intitu-
lado "Povoamentos e Paisagens no Vale Superior do Rio
Terva, Boticas: POPaTERVA 2013-2016", aprovado pela
Dire¢do Geral do Patriménio Cultural em 4 de julho de
20132 e desde entdo em curso de execucdo sob a dire-
¢do cientifica do primeiro signatario deste artigo.

Em 22 de julho de 2013, o Ministério da Eco-
nomia e do Emprego/Dire¢cdo Geral de Energia e Geo-
logia, assina com a MedGold Resource Ltd. um contrato
de atribuicdo de direitos de prospecdo e pesquisa e de

1 Ver, neste mesmo livro, o poster The classification of the Old Mining Complex
of the Terva River Valley as Site of Public Interest.

2 Oficio n® 06922, de 04/07/13, Ref. 2013/1(169), CS: 875795.

Figura 2

Fac-simile da deliberagdo da Camara Municipal de Boticas, de 01-06-2011, que
aprova por unanimidade a proposta de adenda ao protocolo entre o Municipio
de Boticas e a Universidade do Minho, para a criagdo do Parque Arqueolégico
do Vale do Terva.

futura concessao de exploracao a céu aberto de dep6-
sitos minerais, numa area do concelho de Boticas que
se sobrepde a area do Parque Arqueolégico do Vale do
Terva. Procurando contornar a evidente incompatibili-
dade de tal exploragdo com a classificagdo do comple-
X0 mineiro antigo como bem cultural/SIP, estabeleceu-
-se nesse contrato que os trabalhos a desenvolver ao
abrigo do contrato devem cumprir todas as disposicoes
legais, designadamente as decorrentes da sua incidén-
cia em areas sujeitas a condicionantes legais ou regula-
mentares, como é 0 caso.

3. Paisagem, investigacao e valorizacao

Para nos, paisagem é a manifestacdo espacial

das relac¢bes entre humanos e o meio ambiente. E, por-
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tanto, uma categoria cultural. Deste modo, cultura é o
instrumento, ou sistema, desenvolvido pelo género hu-
mano para se relacionar com o meio fisico tendo em
vista garantir a sua sobrevivéncia, o que implica o reco-
nhecimento de que a paisagem ndo € apenas um objeto
fisico, mas sobretudo um quadro ambiental para cuja
modelacdo também contribuiu a acdao humana, com
maiores ou menores impactes, ao longo de um tempo
dilatado, que nele delimitou distintos territérios, econé-
micos, politicos, sociais e cognitivos (Fontes, 2012:37).
Uma paisagem é um espaco vivido, é um *(...) pa-
limpsesto na medida em que corresponde a uma 'vista’
cujo recorte na extensdo de uma regido, informado por
multiplos fios da tradicdo, a dispde a ser lida, decifrada,
segundo multiplas perspetivas. (...)" (Lopes, 2003:44).
Desta postura conceptual resulta que ndo é
possivel continuar a dissociar ser humano/meio ou, de
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outro modo, cultura/natureza. Porque ndo é possivel
entender e explicar uma paisagem sem ter em conta a
presenca humana, as suas atuagdes e consequéncias.
Se a esta definicdo acrescentarmos a longa duragdo da
interven¢do humana, conferimos uma dimensdo tem-
poral a andlise e damos «espessura» a paisagem.

E porque da conjuncdo da agdo humana com a
natureza, no tempo historico, se produziu uma acumu-
lacdo de incontaveis camadas, na memaria e no préprio
terreno, a paisagem constitui-se como um complexo
repositério de sinais, compreensiveis apenas enquanto
expressdes de cultura - deste modo, paisagem é sem-
pre uma paisagem cultural, ou ndo é paisagem (Hernan-
dez Ledn, 2007:11).

3.1. Dos recursos paisagisticos

O territério do PAVT é uma area geografica con-
tinua com cerca de 60 km?, demarcada no lado norte do
concelho de Boticas, no distrito de Vila Real.

Abarca a cabeceira do Rio Terva, encaixada en-
tre as Serras do Leiranco, a poente e de Lapabar, a nas-
cente, que se juntam a norte nos montes de Arddos e
de Seara Velha, por cujas encostas descem as ribeiras
do Calvao e da Sangrinheira até confluir no inicio do
vale, em Sapelos, dando inicio ao tragado do Rio Terva,
afluente da margem direita do rio Tamega.

Este trogo inicial do rio Terva configura um am-
plo alvéolo aplanado, pontuado por inimeras colinas e
outeiros, onde afloram as massas graniticas modeladas
pelos movimentos tardi-hercinicos, apresentando mui-
tas dessas massas graniticas veios ou fildes quartziferos
que incorporam mineraliza¢des correspondentes a jazi-
das primarias de ouro.

Do ponto de vista biogeografico, o vale do Rio
Terva coincide com a zona de transi¢ao Eurossiberiana
e Mediterranica, condicdo que lhe confere uma grande
diversidade floristica e faunistica, patente em varios ni-
chos ecolégicos do vale.
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A paisagem humana do vale do Rio Terva é vin-
cadamente marcada por trés elementos naturais funda-
mentais, propiciadores da fixagdo humana: amplas zo-
nas de pastagens e solos com potencial agricola; abun-
dancia de agua e de recursos minerais, principalmente
auriferos; e por fim, facil acessibilidade, constituindo-se
como corredor natural de comunicac¢do entre o planalto
barrosdo (Montalegre) e a ampla planicie do troco mé-
dio do vale do Tamega (veiga de Chaves).

Fruto, em grande parte, da circunstancia particu-
lar da localizagdo do vale do Rio Terva, as caracteristicas
da elevada taxa de biodiversidade devem-se também
30 sapiente equilibrio que as populagdes do vale tém
conseguido manter na articulagao com o ecossistema.

O territério do PAVT integra atualmente 5 al-
deias, Ardaos, Bobadela, Nogueira, Sapelos e Sapidos,
povoacgdes de origem medieval (Sécs. XII-XIll) nas quais
residem cerca de 1300 habitantes que continuam a de-
senvolver uma economia de base agro-pastoril, preser-
vando algumas das praticas do comunitarismo agrario,
em que sobressai a entreajuda, expressao dos fortes
lacos de solidariedade forjados na concretizacao de ta-
refas de interesse comum, como 0 arranjo de caminhos,
do regadio e da manutencdo dos moinhos e dos fornos
do povo.

E a populacdo atual que, apesar das dificulda-
des do presente, associadas a regressao populacional,
mantem as carateristicas essenciais da paisagem, domi-
nada pelos bosques do vale, pelas veigas agricultadas
em torno das aldeias e pelas cumeadas pedregosas.

O territério do PAVT possui ainda um vasto e
rico patriménio arqueoldgico, de que se destacam, en-
tre cerca de noventa referéncias, 5 sitios com gravuras
ruspestres, 9 povoados fortificados tipo ‘castros’, 12 si-
tios romanos (povoados, zonas de mineracdo e via) e
2 sitios medievais (castelo ‘roqueiro’ e povoado), que
testemunham uma intensa mas diversa ocupagao do
vale na longa duragdo (Fontes e Andrade, 2010 e 2012).

Figura 3
Localizagdo da area do PAVT.

3.2. Dainvestigacdo em arqueologia da paisagem

Tal como recomendado na proposta elaborada
pela Unidade de Arqueologia da Universidade do Mi-
nho (Fontes, 2013: 31-32), a execucdo do “Programa
para a Conservacgdo, Estudo, Valorizagdo e Divulgagdo
do Complexo Mineiro Antigo do Vale Superior do Rio
Terva, Boticas”, contemplou a realizagcdo de estudos
preliminares nas areas da arqueologia, da biologia e da
geologia, que sustentaram a produ¢do dos conteddos
que integram a exposi¢do permanente do Centro de
Interpretacdo do PAVT, em Bobadela. A partir de 2013
e jd no quadro do projeto de investigacao PoPaTERVA,
prosseguiram-se os estudos de arqueologia e iniciaram-
-se 0s estudos de paleoambientes.

No caso da geologia beneficiou-se dos traba-
lhos precedentes, pois a existéncia de importantes re-
cursos minerais na regido ha muito que havia suscitado
a atencdo dos gedlogos (Ramos, 2010).

Ao nivel da biologia, os estudos tiveram por
objetivo realizar o inventario da fauna e da flora, que
proporcionaram resultados surpreendentes, revelando
um insuspeito mas extraordinario valor de biodiversi-
dade do territério, com 266 espécies de fauna e 480
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taxa de flora, em que releva a existéncia de espécime-
nes faunisticos representados no Livro Vermelho dos
Vertebrados de Portugal e de espécimenes floristicos
representados pela Diretiva Habitats (Gomes, 2013 e
Silva, 2013).

Os estudos de paleoecologia iniciaram-se com
a recolha de amostras de sedimentos para analises po-
linicas, das quais se espera obter resultados que per-
mitam caracterizar a evolugdo da cobertura vegetal
em correlacdo com a sucessdo de ocupacdo humana
do vale. Estes estudos justificaram a celebracdo de um
protocolo entre a Universidade do Minho e a Queen'’s
University Belfast/School of Geography Archaeology
and Palaeoecology.

Os estudos arqueoldgicos orientaram-se para o
aprofundamento do inventario através de prospecdes
extensivas e intensivas, para o levantamento topogra-
fico detalhado dos povoados fortificados ‘castrejos’ e
para a realiza¢do de levantamentos e sondagens arque-
olégicas de diagnostico no povoado mineiro romano
das Batocas.

O conjunto de resultados obtidos permitiram
elaborar uma primeira sintese interpretativa da evolu-
¢do da ocupacgado do territério do PAVT na longa dura-
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Figura 4
Panoramica da cabeceira do rio Terva, vista de nascente e da aldeia de Ardaos,
vista de Oeste.

118 119



I
7

¢do. De facto, do Calcolitico até a Contemporaneidade,
os dados da arqueologia testemunham diversos e com-
plexos processos de ocupagdo, que se sucedem eviden-
ciando o carater dinamico da conformagao da paisagem
do vale do Terva, como se resume a seguir (Fontes et al.,
2011b; Fontes e Alves, 2013b).

Os primeiros indicios de ocupagdo remontam
3o Calcolitico, periodo para o qual foram identificados
vestigios esparsos de ocupacao na zona central do vale,
nas proximidades daquele que viria a ser, em época ro-
mana, um dos nucleos centrais da exploragdo de ouro,
o Limarinho.

Os vestigios atribuiveis a |dade do Bronze sao
j@ em maior nimero. Admite-se para este periodo a
existéncia de ocupacdo em dois povoados, ocupagao
corroborada pela descoberta recente de um verdadeiro
complexo de gravuras ruspestres dispersas por 6 sitios
do vale, cuja cronologia se baliza entre 0 3° e 1° milé-
nio a.C..

Mas é na Idade do Ferro que o povoamento no
vale do Terva se densifica verdadeiramente, registando-
-se a existéncia de nove povoados fortificados. De fato
e considerando a reduzida dimensao da area de estudo,
constata-se uma significativa concentragdo de povoa-
dos da Idade do Ferro no vale do Terva, denunciando a
existéncia de mecanismos de articulagdo que, em nosso
entender, ndo serdo alheios a exploracdo dos recursos
minerais do vale do Terva.

Estes recursos minerais, especialmente os au-
riferos, foram explorados intensivamente em época
romana, datando deste periodo as marcas mais signi-
ficativas da alteracdo artificial da paisagem do Terva,
traduzidas em grandes areas escavadas e na deposi¢ao
dos correspondentes volumes de inertes, decorrentes
da extragdo mineira.

Pouco se sabe dos modelos de articulagdo en-
tre as comunidades pré-existentes e a estrutura de ges-
tdo romana. Mas identifica-se, desde logo, uma inova-
¢do, que é ainstalacdo preferencial de novos povoados
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na proximidade dos eixos viarios do império e junto dos
grandes polos de extragao mineira, aqui sob a forma de
nlcleos mineiros especializados, como é o caso do po-
voado das Batocas, no qual se identificaram estruturas
diretamente relacionadas com a metalurgia do ouro.

O abandono progressivo da exploragdo intensi-
va do ouro terd acontecido, a semelhang¢a do que acon-
teceu noutros centros mineiros do Noroeste Peninsular,
em torno do séc. Il, embora se admita a sua continuida-
de posterior, mas de modo descontinuo e pontual.

Nos limiares da Idade Média, periodo em que o
seu territério se havia convertido numa area de fron-
teira administrativa entre Portugal e a Galiza, o vale do
Terva volta a conhecer uma significativa alteracdo da
estrutura de povoamento.

E nesta altura que surgem nesta area seis novas
aldeias: Sapidos, Sapelos, Bobadela, Nogueira, Ard3os e
Paredes, esta ultima extinta no século XVI. As restantes
aldeias mantiveram-se até aos nossos dias como cen-
tros de articulagdo fundamentais do territério, estando
documentadas como nucleos populacionais desde me-
ados do séc. Xlll, designadamente nas Inquiri¢des afon-
sinas de 1258.

A partir da Idade Média verifica-se uma reorien-
tacdo da economia do vale, agora vocacionada para a
exploracdo agro-pastoril. Este facto parece ter determi-
nado a escolha dos locais de implantacdo das aldeias,
que se situaram nas bordaduras do vale ordenando os
mais férteis terrenos das envolventes, numa clara vin-
culagdo das suas areas de exploragdo as distintas ba-
cias hidrograficas desenhadas pelas encostas das ser-
ras envolventes.

Apesar de existirem evidéncias de exploracdo
pontual do ouro no Vale do Terva na Idade Moderna e
em pleno século XX, a mineragao ndo mais voltou a ser
o0 centro da atividade econdmica desta drea, mantendo-
-se pouco alterado o sistema esbogado na Idade Média.

Trata-se, porém, de uma primeira abordagem,
que necessita ser aprofundada.

Figura 5
Vestigios de mineracdo antiga no PAVT (zonas de Limarinho e Freitas).
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O tema da eventual especializacdo do povoa-
mento proto-historico, neste caso vinculado a explora-
¢do de recursos minerais, € de crucial importancia nao
sé para compreender a complexificacdo das sociedades
desse periodo, como para compreender o posterior pro-
cesso de “romanizacdo”. Ja foram feitos levantamentos
de todos os povoados fortificados do vale do Terva,
que permitiram evidenciar a sua diversidade (Fontes et
al, 2011a). Contudo, é necessario refinar o registo das
estruturas defensivas e dos vestigios de edifica¢des,
quer através de levantamentos pormenorizados de tro-
cos de muralhas, quer através de sondagens pontuais,
para obter uma caracterizacdo detalhada das tipologias
arquitetonicas e solugdes construtivas, para definir as
funcionalidades e para estabelecer cronologias finas.

Reconhece-se, por outro lado, que o dominio
romano se consubstanciou num vasto processo de
transformacgao da paisagem, evidenciada nas mudancas
30 nivel das modalidades de povoamento, da organiza-
¢do administrativa e juridica, das sociabilidades e suas
expressodes religiosas, politicas e culturais (Carvalho,
2008; Martins e Carvalho, 2010).

As mais recentes propostas de tracados de Ri-
cardo Teixeira (1996) e de Rodriguez Colmenero (Rodri-
guez Colmenero et al, 2004) sublinham a vinculagao do
tracado da via romana na zona do vale do Terva a exis-
téncia do complexo mineiro. Isso mesmo foi eviden-
ciado com os estudos iniciados pela equipa de projeto
(Fontes e Andrade, 2012; Fontes et al, 2011a), sendo
necessario afinar a andlise da rede secundaria que ser-
viria os povoados mineiros.

O tema da mineracdo antiga tem sido objeto
de maior atencdo nos Ultimos anos, gragas aos avan-
¢os da investigacdo na regido promovidos por Carla M.
B. Martins (20083, 2008b e 2010), que integra a equi-
pa do projeto. No entanto, é necessario averiguar que
transformagdes houve nas paisagens em relagdo com
a exploracdo mineira, durante os séculos | a.C. - | d.C,,
periodo fundamental para compreender o processo de
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consolidacdo do dominio romano. Os resultados j3 obti-
dos sobre esta tematica, no ambito do “Programa para a
Conservacdo, Estudo, ...", sdo promissores (Fontes et al,
2011a). Para isso é necessario afinar a caracterizacao
das modalidades de exploracdo do ouro, estabelecer a
articulacdo das frentes de exploracdo com a estrutura
de povoamento e rede vidria e respetivas cronologias,
através de prospec¢des intensivas, levantamentos topo-
graficos detalhados e de escavagdes arqueoldgicas.

As alterac¢des da estrutura de povoamento e do
correlativo contexto socioeconémico, que se vislum-
bram no periodo medieval (Fontes et al, 2011b), de-
nunciam um processo de mudanga cuja analise exige
especial atencdo, através do aprofundamento dos es-
tudos documentais, da revisdo da historiografia e da
prospecdo arqueolégica, de modo a obter dados que
permitam interrogar as origens e evoluc¢do das aldeias e
das suas territorialidades.

Uma outra vertente deste projeto é a que se
relaciona com o desenvolvimento de estudos paleo-
ambientais, nunca feitos para a area do projeto, que
permitam caraterizar os processos de sedimentacdo, as
varia¢des climaticas, a evolugdo da cobertura vegetal e
0s impactes ambientais da exploracdo mineira e sub-
sequentes praticas metaldrgicas e das praticas agrdrias.
A sua concretizacdo permitird avancar na investigacao
desta tematica, permitindo compara¢des com estudos
em curso na Serra da Cabreira (Ferreira 20123) e outros
ja realizados no noroeste peninsular, como em Las Me-
dulas (Lopez-Merino et al, 2010).

Mas independentemente de se reconhecer a
necessidade de prosseguir os estudos arqueoldgicos
implementados no dmbito do “Programa para a Conser-
vacdo, Estudo, Valorizacao e Divulgacdo do Complexo
Mineiro Antigo do Vale Superior do Rio Terva, Boticas”,
na perspetiva de que a investigacdo estruturada, siste-
matica e consequente transferéncia de conhecimento

3 Ver, neste mesmo livro, o poster The 4th and 5th centuries AD vegetation in
the Upper Terva valley and Cabreira Mountain.
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Sitios arqueolégicos do PAVT.
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constitui uma orientac¢do basilar do desenvolvimento e
consolidacao do referido programa, o projeto de inves-
tigacdo "PoPaTERVA. Povoamentos e Paisagens no Vale
Superior do Rio Terva, Boticas” ndo se esgota na compo-
nente cientifica.

Efetivamente, o novo paradigma da construcdo
social das paisagens em funcdo dos desejos/interesses
das comunidades estd a originar a emergéncia de prin-
cipios e de valores que enformam as atuacdes dos que
procuram implementar uma nova cultura territorial, que
progressivamente se afirma nas politicas, na legislagdo
e nos instrumentos de planeamento e gestao, na forma-
¢do e no ensino (Cortina, 2011).

Neste sentido, a consideracdo desses valores
e principios no planeamento e gestdo das paisagens,
quaisquer que sejam, revelam a consolidacdo do que se
podera definir como uma nova ética da paisagem.

Assim, defendemos que toda a atividade de in-
vestigacdo se deve vincular aos principios orientadores
do desenvolvimento sustentdvel estabelecidos pelo
Conselho da Unido Europeia (Conclusdes da Presidén-
cia DOC 10255/05, Conselho Europeu de Bruxelas, 16
e 17 de Junho de 2005. In COMISSAO DAS COMUNI-
DADES EUROPEIAS, Bruxelas, 13.12.2005, COM(2005)
658 final.) e, consequentemente, aos preceitos éticos
subjacentes a implementacao da Convencdo Europeia
da Paisagem (EUROPEAN LANDSCAPE CONVENTION,
Florence, 20.X.2000, European Council: European Treaty
Series - No. 176).

No que respeita as paisagens culturais de mon-
tanha, € amplamente reconhecida a importancia do seu
estudo, numa perspetiva de abordagem integrada que
visa, em Ultima instancia, o desenvolvimento sustenta-
do das suas populagoes.

A conservacado, valorizagdo e desenvolvimento
das areas de montanha exige, na perspetiva do desen-
volvimento sustentdvel, uma abordagem especifica,
que contemple as particularidades de cada sistema
montanhoso, assente no conhecimento interdisciplinar
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e que assegure os interesses das suas populagdes (Dax
e Hovorka, 2002). E nesta interdisciplinaridade importa
assinalar o contributo que a arqueologia tem dado para
0 aumento desse conhecimento, precisamente por via
da arqueologia da paisagem (Bartosiewicz e Greenfield,
1999; Bouet, 2004; Jourdain-Annequin, 2004).

Este projeto tem como objetivo principal, justa-
mente, analisar a evolu¢do da paisagem do vale superior
do rio Terva, na longa duracdo. Pretende-se demonstrar
o carater dinamico das paisagens, estabelecendo para
cada fase de conformagao os diversos fatores determi-
nantes das mudancgas e das continuidades e quais os
mecanismos sociais subjacentes a essas mudancas e/
ou continuidades.

Pretende-se abordar a problematica da susten-
tabilidade dos ecossistemas, questionando a diferenca
dicotomica que alguns autores fixaram entre socieda-
des que estabelecem relaces de efeito nulo com o
meio e outras que estabelecem rela¢des de agressao
(sociedades “criativas” versus sociedades “destruti-
vas”), associando aquelas uma atitude conservacionista
e a estas uma atitude transformista (Criado Boado et al,
1991:247). Nesta perspetiva, interessa compreender se
a exploracdo mineira no vale do Rio Terva se constituiu
ou ndo como fator de desequilibrio, se conduziu ao
colapso do meio e consequentemente se impediu ou
condicionou a permanéncia de comunidades humanas.

Esta problematica vincula-se especialmen-
te aos estudos paleoambientais, através dos quais se
procurard obter sequéncias palinoldgicas de longa du-
ragdo, extensiveis até ao fim da ldade Média, que per-
mitam elaborar um quadro aproximativo aos contextos
ambientais que acompanharam a evolu¢ao da ocupa-
¢do humana.

Com os estudos de geoarqueologia, procurar-
-se-3 compreender a dinamica geomorfolégica geral
das paisagens e, particularmente, que processos depo-
sicionais e pds-deposicionais afetaram e/ou afetam os
arqueossitios. Com os estudos de hidrogeologia procu-

rara avaliar-se o potencial dos recursos hidricos e qual
0 seu papel na fixagcdo das populacdes.

Sé com esses estudos mais profundos sera pos-
sivel ensaiar uma aproximag¢ao mais completa ao qua-
dro de vida das sociedades do passado e propor entdo
interpretacdes mais complexas dos seus sistemas or-
ganizativos. Assim se compreenderdo melhor as inter-
-relaces estabelecidas pelas comunidades humanas
com o0 meio.

Em concreto, espera-se obter resultados que
permitam estabelecer cronologias finas das diversas
ocupacles que se sucederam no vale superior do rio
Terva, caraterizando as correspondentes estrutura terri-
torial e modalidades de povoamento, tipologias arqui-
tetdnicas e construtivas, economia e sociedade.

Quando é que se instalaram as primeiras comu-
nidades humanas no vale do rio Terva? Quando e como
se estruturou o povoamento pré-romano? Conviveram
com a ocupacao, estruturalmente distinta, de época ro-
mana? Quando é que os povoados romanos foram fun-
dados - no tempo de Augusto, ou mais tarde, a época
dos Flavios? E quando foram abandonados e porqué?

A estes problemas de cronologia deverdo acres-
centar-se os relacionados com a obtencdo de dados so-
bre a organizacao espacial interna dos povoados - tipo
de habitacdes e anexos, associacdo ou ndo a terragos
de cultivo, arruamentos, funcionalidades sociais, deli-
mitacgoes.

Sobre as caracteristicas gerais e especificas
das culturas materiais das distintas populacdes que se
estabeleceram no espaco objeto de estudo, espera-se
conhecer melhor as utensilagens, fabricos locais e/ou
regionais, padrdes técnicos e estéticos, etc.

Confrontando realidades diferentes, o alarga-
mento geografico da investigacdo permitira apreender
0s caracteres estruturantes da paisagem e proporcio-
nard uma ampla e inovadora leitura da antropizac¢do
das serras do noroeste portugués, podendo responder,
eventualmente, a questdes diversas.
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Por exemplo, quando se iniciou a antropizacao
dos espagos serranos? Que recursos se ofereciam en-
tdo as comunidades humanas que os exploravam? E
que modelos socioeconémicos presidiam a essa explo-
racao?

A que estratégias de ocupacao obedeceu a es-
trutura da paisagem? Um povoamento “auténomo”, fi-
xando uma estrutura territorial especificamente de pla-
nalto/montanha interior, ou um povoamento vinculado
a ocupacdo estruturada dos vales médios e baixos da
orla litoral?

O desenvolvimento e/ou aplicacdo intensiva de
tecnologias n3do intrusivas constitui outro dos grandes
objetivos deste projeto. Efetivamente, para além das
prospecdes intensivas de terreno pelo método de field
walking e dos levantamentos topograficos detalhados
das estruturas construtivas, pretende-se ensaiar a utili-
zac¢do de tecnologias mais complexas na drea da identi-
ficacdo, registo e interpretacdo de sitios e/ou estruturas
arqueologicas. Com a utilizagdo simultanea e articulada
de diferentes tecnologias, espera-se fixar procedimen-
tos suscetiveis de serem aplicados de forma sistematica
e generalizada no estudo arqueoloégico das paisagens.

Mais do que sustentar reconstituicoes de pai-
sagens passadas eventualmente mais completas, mas
sempre hipotéticas, a investigacdao decorrente deste
projeto devera possibilitar uma melhor compreensao
das inter-relagdes estabelecidas no passado e determi-
nar, por essa via, que expressdes ou consequéncias se
manifestam, ou ndo, na paisagem atual.

Constitui também um objetivo deste projeto
contribuir para projetar a paisagem futura com conhe-
cimento e com patriménio. De um modo formal e/ou
institucional através da incorporacao da informacgdo
arqueolodgica nos diversos planos de ordenamento do
territério, e de modo informal pela disponibiliza¢do na
WEB da informacao recolhida, facultando aos cidadaos
um conhecimento rigoroso e cientificamente validado,
que lhes permita refletir e agir melhor sobre a constru-
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¢do dindmica da paisagem que habitam.

Reafirma-se, por Gltimo, o caradter inovador
deste projeto, por ensaiar uma leitura arqueoldgica
na longa duragdo, por realizar uma efetiva abordagem
multidisciplinar, por articular investigacdo com desen-
volvimento através da transferéncia de conhecimento,
por explorar o uso de tecnologias ndo intrusivas e por
ambicionar projetar paisagem.

3.3. Da valorizacao dos recursos patrimoniais

A componente de valoriza¢do do projeto PAVT,
que como referimos acima se orientou para a qualifi-
cacdo da fruicdo do patrimdnio por parte do publico,
concretizou-se num conjunto de acdes que se conside-
raram prioritdrias para a prossecucdo desse objetivo:
3 classificagdo do complexo mineiro antigo como bem
cultural, a construcdo de infraestruturas e instalagdo de
equipamentos, a promoc¢do e divulgacdo e o desenvol-
vimento de estudos e projetos.

O processo de classificagdo do complexo mi-
neiro antigo, como ja referimos, iniciou-se em 2006 e
concluiu-se em 2013%

Ao nivel das infraestruturas e equipamentos
deu-se prioridade a instala¢do do Centro de Interpreta-
¢do do PAVT, a construcdo de plataformas de observa-
¢30 e a construcdao de uma area social.

O Centro de Interpretacdo instalou-se na al-
deia de Bobadela, restaurando e adaptando a antiga
casa paroquial. Para além das salas de exposicdo per-
manente, possui um auditério com capacidade para 70
participantes. Funciona como lugar de conhecimento,
albergando conteldos expositivos que apresentam as
caracteristicas e histéria do territério, facultando ao vi-
sitante informacdo que permite partir a descoberta da
paisagem cultural do vale superior do rio Terva.

O circuito de visita do Centro de Interpretacao

4 Ver, neste mesmo livro, o poster The classification of the Old Mining Complex
of the Terva River Valley as Site of Public Interest.
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do PAVT assenta num programa expositivo que se orga-
niza em dois niveis. Um primeiro nivel de aproximacao
e sensibilizacdo, no piso 0 e um segundo nivel de frui-
¢do/apropriacdo de conhecimento, no piso 1, através de
exposicdo permanente instalada nas duas salas, interli-
gadas por passadico.

No atrio/rececdo faz-se o acolhimento inicial do
visitante e o seu encaminhamento, disponibilizando-se
informacdo relativa ao PAVT, através de um monitor tac-
til com botdes de navegacao.

No auditério oferece-se um primeiro contato
com o territério do PAVT, através da proje¢do perma-
nente de um video. E um espaco multifuncional, onde
poderdo decorrer reunides de caracter cientifico (con-
gressos ou simposios), aulas, apresentagdes alargadas
(visitas de escolas) e projecoes de videos.

Na primeira sala do piso 1 apresenta-se uma
caraterizagdo interpretada dos valores patrimoniais na-
turais e culturais do PAVT. Através de conteldos expo-
sitivos estaticos e multimédia, que incluem maquetas,
projecoes video, espolio arqueologico, espécies vege-
tais, monitores interativos, gavetas didaticas, fotogra-
fias e silhuetas, o visitante fica a conhecer a geologia,
a cobertura vegetal, a fauna, a flora, o0s monumentos
arqueologicos, a histéria da ocupacdo do territério, as
suas aldeias e as tradi¢des das suas populacoes.

Aqui podem ser visualizados diversos videos?®,
do género documentario, dos quais destacamos Boba-
dela Romana/Cortejo Etnogrdfico 2012, Abre o Teu Porco
Conhece o Teu Corpo, Pdo Nosso de Cada Dia, O Bom Pas-
tore O PAVT.

No primeiro apresenta-se um registo da partici-
pacao dos habitantes da freguesia de Bobadela no Corte-
jo Etnografico Comemorativo dos 175 anos do Concelho
de Boticas, realizado no dia 19 de Agosto de 2012. Tendo
por referéncia a antiga ocupagdo romana do territério, a
popula¢do de Bobadela desfilou trajando a época.

5 Produ¢do e montagem de Daniel Deira, Hugo Machado e Inés Fontes.

Figura 7
Centro de Interpretacdo do PAVT, em Bobadela.

No segundo retrata-se uma ‘matanca do porco’,
o animal de criacdo que constitui um dos elementos
fundamentais da dieta alimentar das populacdes da
regidao do Barroso. Por paradoxal que possa parecer, a
‘matanca do porco’, na sua expressdo festiva, continua
a ser um momento em que, a par da entreajuda entre
vizinhos, se revela um sabio respeito pelo que a natu-
reza oferece.

No terceiro documenta-se uma fornada de pao,
cozido no forno comunitario da aldeia de Sapidos e pro-
tagonizada pela Tia Alice, pela D. Maria e pelo Sr. Anto-
nio. O processo de misturar dgua com farinha, amassar,
levedar e cozer é, ainda, uma das mais extraordinarias
expressdes da capacidade do ser humano de produzir
alimento. Até ha pouco tempo ainda, cozer pdo era uma
atividade quase quotidiana das popula¢des da area do
PAVT.

No quarto video apresenta-se a atividade do
pastoreio, que continua a ser uma atividade com sig-
nificado econémico na area do PAVT. Neste registo de
uma jornada com o pastor Sr. Alfredo e o seu rebanho,
da aldeia de Sapidos, somos convocados para algo que
vai para além da figura do pastor ou da pastora que o
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imaginario coletivo continua romanticamente a asso-
ciar a soliddo e liberdade. O que transparece é a tellrica
relacdo do ser humano com o ambiente e a profunda
consciéncia da necessidade de respeitar a natureza.

Finalmente, no video O PAVT, pretende-se con-
vocar o visitante para a compreensao do carater espe-
cial do territorio, através da beleza tranquila de imagens
do Parque Arqueoldgico do Vale do Terva e, sobretudo,
das suas gentes.

Na segunda sala recria-se o cenario de uma
antiga mina romana, proporcionando uma experiéncia
sensorial que simula a circulagdo numa galeria subter-
ranea, semelhante as existentes no complexo mineiro
antigo do vale do Terva (Batocas, Brejo, Limarinho, Poco
das Freitas), classificado como Sitio de Interesse Puabli-
co. Ao longo do percurso, através de videos e monitores
tacteis, é proporcionada informagao sobre a historia da
minera¢cdo no mundo e na zona do PAVT.

Para facilitar a visitagdo do territorio e de sitios
importantes e proporcionar uma percecdo de desco-
berta e simultaneamente apelativa dos sentidos, dese-
nhou-se uma rede de itinerarios interpretados multite-
maticos (Aldeias, Castros, Minas, Natura e Vias Antigas)
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Figura 8
Mapa das Rotas do PAVT.

e construiram-se plataformas de observacao no Castro
de Sapelos, nas cortas de extracdo mineira do Limari-
nho e na Lagoa do Brejo.

A area social foi instalada junto do Santuario de
Nossa Senhora das Neves, que beneficia de um enqua-
dramento paisagistico de grande tranquilidade, requa-
lificando-se o espago com instalagdes para servico de
cafeteria-bar, esplanada e sanitarios.

A rede de equipamentos do PAVT inclui ainda a
Casa das Memérias, que albergard uma colecdo etno-
grafica recolhida pela populagdo de Bobadela e que fi-
card instalada numa casa de grande valor arquitetonico
no centro da aldeia de Bobadela, que foi adquirida pelo
Municipio de Boticas para esse efeito.

Em relacdo a promocado e divulgacdo do PAVT e
para além da abertura do Centro de Interpretagdo em
julho de 2013 (ja com mais de 2000 visitantes conta-
bilizados), investiu-se na producdo e edi¢do de atlas/
catalogos, brochuras e mapas (Fontes e Alves, 2013a e
2014a; Gomes, 2013; Silva, 2013), na difusdo nacional
e internacional do projeto através da participacdo dos
investigadores da equipa em reunides cientificas nacio-
nais e internacionais (Fontes e Alves 2013b e 2014b;
Fontes, Osério e Alves, 2013; Fontes et al, 2011b®) e,
para projecdo nacional e internacional, na organizac¢do
do 1° Coléquio PAVT "Tradi¢do, Cultura e Desenvolvi-
mento”, das “Jornadas de Biologia do PAVT” e do Sim-
pésio Internacional "Paisagens Mineiras Antigas na Eu-
ropa Ocidental. Investigacdo e Valoriza¢do Cultural”, no
qual este trabalho é apresentado.

6 )4 este ano e para além dos 4 trabalhos apresentados neste Simpésio, Bruno
Osério apresentou o poster “A Idade do Ferro no Vale Superior do Rio Terva
(Boticas, Portugal). Povoamento e Recursos Minerais”, no Congreso Internacio-
nal de Fortificaciones en la Edad del Hierro, 14-16 de maio 2014, em Zamora
(Espanha) e Mafalda Alves, Luis Fontes e Bruno Osério apresentaram a comuni-
cagao "0 Projeto PAVT (Boticas, Portugal). Do espaco e da memdria: simbioses
de uma paisagem cultural”, no lll Congreso Internacional sobre Mineria y Me-
talurgia Historicas en el Sudoeste Europeu (Granada,Espanha, 11-12 junho de
2014). Em setembro, Luis Fontes e Mafalda Alves apresentardo a comunicagdo
“Terva Valley Archaeological Park. Landscape interpretation and knowledge
transfer”, no EAA 2014 Istambul Meeting.
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4. Cenarios para o futuro

A analise da viabilidade do Projeto PAVT em
confronto com a pretensdo de exploragao mineira subs-
crita pela MedGold Resources, Ltd., inscreve-se obriga-
toriamente na discussao da inter-relacdo Ambiente-De-
senvolvimento, isto é, na defini¢do do desenvolvimento
sustentavel/gestdo ambiental.

Neste sentido, ndo partilhamos da visdo de de-
senvolvimento sustentavel invocada no requerimento
da MedGold Resources, Ltd., a qual, seguindo a termino-
logia da especialidade, assenta numa concec¢do tecno-
céntrica do mundo, que tem como paradigma de gestao
a chamada ‘economia de cowboy, caracterizada pela
orientagdo para um crescimento extremo, pela conce-
¢do cornucopia da natureza e pela exploracdo sem li-
mites dos recursos (Barry Sadler, in Partidario e Jesus,
1994:27).

Diferentemente, o projeto PAVT resulta de uma
visdo assente numa concegao bioecondmica do mundo,
que tem como paradigma de gestao o ‘desenvolvimen-
to sustentavel’, que se carateriza pela preocupagdao com
a integragdo ambiente-economia e com a coevolugao,
pelo crescimento econdmico adaptado as capacidades
biofisicas e as variagdes socioculturais e pela necessi-
dade de adaptacOes estruturais, politicas, econémicas e
tecnoldgicas para gerir os processos de mudanca (Barry
Sadler, in Partidario e Jesus, 1994:27).

4.1. Cendrio 1 - Vale do Terva Paisagem Cultural

Iniciamos a nossa abordagem com algumas
consideracdes de ordem financeira, econémica e social,
que julgamos pertinentes para a discussdo do assunto.
A execucdo do "Programa para a Conservacao, Estudo,
Valorizagdo e Divulgacdao do Complexo Mineiro Anti-
go do Vale Superior do Rio Terva, Boticas” traduziu-se
num investimento de 1.807.089,00 €, composto por
financiamento da Unido Europeia através do FEDER
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)

(Eixo Prioritario Il — Valorizacdo Econémica de Recur-
sos Especificos do ON.2 — O Novo Norte), do Municipio
de Boticas e da Universidade do Minho, nos montan-
tes respetivamente de 1.138.961,30 €, 488.127,70 € e
180.000,00 £.

Para além de ter gerado automatica e imediata-
mente uma receita para o Estado Portugués na ordem
dos 400.000,00 €, por via da incidéncia do IVA, as ver-
bas investidas foram aplicadas na contratacao de ser-
vigos, execuc¢do de obras e aquisicdo de equipamentos
que, para além de dinamizarem a economia local e re-
gional, se traduziram na arrecadacdo de mais receitas
para o Estado, por via da coleta dos impostos corres-
pondentes as atividades econémicas exercidas (IRC e
[RS), num valor estimado de 300.000,00 €.

Contas simples que demonstram, ainda que de
modo elementar, que o investimento em investigacao,
conhecimento e valorizacdo do patriménio ndo ddo
prejuizo, ndo sao gastos sem retorno, ndo sdo ‘deitar
dinheiro fora’, antes pelo contrario, para além de ativar
a economia e gerar rendimento, dotam o municipio de
infraestruturas culturais de alta qualidade.

E se tivermos em conta, como é absolutamente
obrigatério ter, para efeitos destas consideragdes sobre
o impacte econdmico do projeto, que a sua execuc¢ao
proporcionou a criagdo direta de 4 novos postos de tra-
balho e a manutencdo de cerca de outros 6 ja existen-
tes, ao longo dos seus quatro anos de execu¢do, sobres-
sai 0 inequivoco impacte social do projeto, justamente
traduzido na criagdo e manuten¢do de emprego, o que
ndo é despiciendo no atual contexto socioeconémico
de Portugal e mais ainda numa regido fortemente pena-
lizada pelos custos da interioridade, como é o caso do
concelho de Boticas.

Embora estes apontamentos ndo correspondam
a uma realidade consolidada, a verdade é que estes
indicadores econémicos e sociais, francamente positi-
vos, significam para as comunidades que hoje habitam
o vale do Terva e para a regido, o aumento do fluxo de
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pessoas em circulagdo e um estimulo fundamental a
procura e a oferta de servigos relacionados com o usu-
fruto do PAVT pelos seus visitantes.

Estdo, portanto, langadas as bases para a cria-
¢do de um polo microecondmico assente nas potencia-
lidades locais que, desde que devidamente apoiadas e
estimuladas poderdo constituir uma ancora de fixagao
das comunidades locais e funcionar mesmo como atra-
¢do para nova populacdo, potenciando o crescimento
de emprego nas areas do turismo cultural e atividades
econémicas conexas.

Pretende-se que o PAVT seja um parque arque-
olégico com caracter geografico continuo, com um con-
junto de sitios arqueolégicos e monumentos histéricos
que se constituem como elementos patrimoniais rele-
vantes e representativos das diversas paisagens que se
configuraram na longa ocupacao humana do territério.
O objetivo principal sera sempre o da promog¢do do seu
territério, apoiado na explorag¢ao das suas potencialida-
des ao nivel do turismo historico, cultural e da natureza
e da economia agropecuaria, que devem ser suportadas
pela investigacdo continuada e subsequente transfe-
réncia de conhecimento.

Ndo sendo, por opgdo, um Parque Arqueolégico
Nacional e portanto sem as condicionantes de uma es-
trutura vinculada ao mais pesado aparelho da adminis-
tracdo central, o PAVT deverd configurar-se como uma
unidade operativa de gestao municipal, eventualmente
em parceria com a Universidade do Minho e com outras
entidades, em modalidade a acordar, num compromis-
so de desenvolvimento mdtuo assente na constru¢do
de um modelo de gestdo orientado para a sustenta-
bilidade, com base na conservagdo dos recursos, na
consolidacao da investigacdo cientifica, no reforgo das
infraestruturas, na qualificacdo da atividade econdémica
tradicional e na promoc¢3do e divulgagdo do PAVT e de
Boticas.

Promocado e divulgacdo facilitada pelo potencial
que o PAVT encerra de integrar redes internacionais e

Figura 9
Publicagdes do PAVT.
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nacionais nas tematicas do Turismo Cultural (Mineracado
Antiga, com Trés Minas e Las Medulas; Romanizacdo,
com as Vias Augustas/via XVII e Aquae Flaviae), Turismo
da Natureza (ligagdo ao Parque Natural do Douro Inter-
nacional, ao Parque Natural do Alvao e ao Parque Nacio-
nal da Peneda Gerés) e Turismo Gastronémico (Feira do
Fumeiro de Boticas).

Mas porque as paisagens sdo, sempre, o resul-
tado da interacdao Cultura-Natureza, o sucesso do PAVT
serd indissocidvel do bem-estar das suas populagdes.
E também condicdo necesséria que as populacdes, em
conjunto com os diversos agentes com responsabilida-
des no pensar e fazer paisagem, possam continuar a ‘fa-
zer' 3 paisagem do vale do Terva, com base na tomada
de consciéncia de que a paisagem por si modelada é o
reflexo dos seus valores coletivos, é o seu 'bilhete de
identidade’.

Os resultados obtidos com as investigacdes em
curso, bem como as dinamicas sociais e econdmicas ja
estabelecidas em torno da valorizagdo e divulgacdo dos
valores patrimoniais do vale do Rio Terva, confirmam a
corre¢do das opgoes tomadas e demonstram que a con-
servagdo, estudo e valorizagdo do patriménio constitui
um pilar fundamental de qualquer estratégia de desen-
volvimento que se pretenda sustentavel.

Neste sentido, reafirma-se o entendimento de

que a _conservacdo, estudo, valorizacdo e divulgacao
dos recursos patrimoniais arqueolégicos correlaciona-
dos com o complexo mineiro antigo do vale superior

do rio Terva, ndo é compativel com a exploracdo dos
recursos minerais, pois esta significa a destruicdo, pura

e simples, dos principais vestigios da mineragao antiga.

Sé excecionalmente, e se a exploragdao mineira
for considerada de superior interesse nacional, interes-
se nacional esse a ser claramente explicado, assumido e
declarado pelas entidades da administracdao publica res-
ponsaveis, poderd equacionar-se o confronto da conser-
vacao, estudo, valorizacdo e divulgacdo do patriménio
em causa com a exploragdo dos recursos minerais.
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Deve ter-se presente que a destruicao, ainda
que parcial, de parte do bem classificado, constituira
uma perda irreparavel. A sua minimizacdo deve, conse-
quentemente, assentar no estabelecimento de medidas
capazes de contribuir para a constru¢do de um novo
equilibrio que articule a conservacao e fruicdo da pai-
sagem cultural e a exploragdo mineira, no cumprimento
dos Artigos 40°, 48°, 49° e 51° da Lei n® 107/01, que
estabelece as bases da politica e do regime de prote¢do
e valorizacdao do patriménio cultural.

E nosso entendimento, porém, que esse equi-

librio sé serd equaciondvel com uma modalidade de

exploracdo mineira subterranea, que se traduza numa
destruicdo minima e muito circunscrita do complexo

mineiro antigo.

A discussao desta hipotese/possibilidade de
articulacdo entre o projeto de valorizagao patrimonial
e cultural do PAVT e a exploragdo mineira subterranea,
ultrapassadas as fases de prospecdo e de exploragdo
experimental, fases que s6 deverdo concretizar-se apds
cumprimento escrupuloso de todas as condicionantes,
designadamente com a realizacdo dos necessarios es-
tudos de impacte ambiental, deve assentar no cumpri-
mento dos seguintes requisitos e medidas mitigadoras
prévias:

1. Abertura de debate publico, através de modali-
dades que permitam a efetiva participacdo/audi¢do das
populacdes e dos diversos agentes intervenientes (in-
vestigadores, técnicos, promotores econémicos, politi-
Cos).

2. Participacao do Municipio de Boticas e da Uni-
versidade do Minho no processo de avaliagcdo e moni-
torizacdo do empreendimento mineiro, com responsa-
bilidades deliberativas e executivas, designadamente
ao nivel da gestdo das verbas a afetar a execugdo das
medidas mitigadoras.

3. Imposicao de que as instalagdes de tratamento
e acondicionamento de rejeitados da extracdao mineira
terdo que localizar-se fora da area do PAVT, garantindo-

-se a sua protecdo ambiental e paisagistica.

4. Delimitagdo precisa da area a afetar, com apre-
sentacdo de plano de que contemple, entre outros, a
descricdao detalhada das modalidades e localizacdo das
prospecoes e indicacdo da area de potencial explora-
¢do. O referido plano deve satisfazer todas as condi-
cionantes impostas pelos instrumentos legais vigentes
relativamente a avaliacdo de impactes e ser objeto de
apreciagdo por parte das entidades de tutela na area do
Ambiente e do Patriménio.

5. Reforco da investigacdo arqueoldgica em torno
do complexo mineiro antigo, com registo detalhado da
zona a ser intervencionada, para meméria futura, para
determinacdo de condicionantes especificas, para in-
formar a producdo de contelidos multimédia a apre-
sentar no Centro de Interpretacdo de Bobadela e para
fundamentar eventual reorientacao dos visitantes para
zonas que ndo serdo objeto de mineracgao. Este reforco
da investigacdo deve fazer-se no quadro do PIPA (pro-
jeto de investigacdo plurianual em arqueologia) intitu-
lado "Povoamentos e Paisagens no Vale Superior do Rio
Terva, Boticas: POPaTERVA 2013-2016", através da con-
tratagdo de novos investigadores.

6. Conservacdo da zona de extra¢do antiga do Lima-
rinho/Borragem e manutencdo das plataformas de ob-
servacao af instaladas.

7. Fomento do estudo e valorizagdo do sitio arque-
olégico das Batocas, a concretizar através da aquisicdo
dos terrenos, da escavacdo arqueoldgica do povoado
mineiro romano e de criacdo de condigdes para a sua
musealiza¢do e visitagdo.

8. Implementacao de um programa de reabilitacdo
urbana para as aldeias que integram o PAVT, para qua-
lificagcdo dos aglomerados e dinamiza¢ao da economia
local através da recuperagdo das solugdes construtivas
tradicionais.

9. Estudo e valorizagdo dos povoados fortificados
castrejos do vale do Terva, designadamente: limpe-
za periddica da vegetacdo arbustiva, restauro parcial
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das muralhas e beneficiacdo das estradas florestais de
acesso aos castros de Nogueira/Castelo da Contenda,
da Murada da Gorda e do Muro de Cunhas.

Nos termos do §4 do Artigo 79° da ja referida
Lei n® 107/01, as interven¢des arqueologicas necessa-
rias para a concretizacdo dos requisitos e medidas de
minimiza¢do acima descritas devem ser integralmente
financiadas pelo promotor’.

4.2. Cenario 2 - Vale do Terva Exploracao Mineira a
Céu Aberto

A ponderacdo deste cenario, que desde logo
consideramos como cendrio de exce¢do, decorre do re-
querimento de classificacdo PIN do 'Projeto Mineiro de
Limarinho-Poco das Freitas’ apresentado pela MedGold
Resources, Ltd. a AICEP em 17 de fevereiro p.p., relati-
Vo a pretensdo de exploracdo mineira da chamada zona
do Limarinho-Poco das Freitas, correspondente a area
identificada com o algarismo 1 no mapa anexo a porta-
ria de classificacdo SIP do complexo mineiro antigo do
vale do Terva.

As consideracdes seguintes tém por referéncia
a documentagdo consultada relativamente ao referido
projeto e ao Salave Gold Project, Spain (www.asturgold.
com), este Ultimo convocado pela MedGold Resources
como base de comparacao®.

A solugdo apresentada para a fase de explora-
¢do da mina carateriza-se pela opgao por extragao em
regime de céu aberto, com desmontagem dos macicos
graniticos, britagem e moagem, processamento fisico
e quimico em instala¢Bes a construir e deposicdo de
rejeitados em instalagdes tipo pequenas barragens, a
construir.

7 Sem prejuizo do financiamento de projetos complementares de valorizacdo,
pelo Estado Portugués, no ambito da aprovacdo de projetos enquadraveis no
QREN 2016-20.

8 Mas aplicam-se a projetos similares que possam ser apresentados por
qualquer outro promotor.
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Tendo precisamente por referéncia o projeto
Salave Gold Project, nas Asturias, para além das areas
a ocupar com as instala¢des industriais, admite-se que
3 exploragdo a céu aberto atinja uma dimensao de 800
metros x 650 metros e 350 metros de profundidade,
3 que deve acrescentar-se a dispersdo de barragens e
diques para armazenamento dos rejeitados das lavarias
de processamento.

Por outro lado, a comparagdo com o projeto de
exploragdo nas AstUrias ndo deve ignorar que se trata,
ai, de uma area de montanha, praticamente sem popu-
lacdes na sua area de incidéncia e que a Declaracao de
Impacte Ambiental foi emitida apenas para exploragdo
subterranea (Resolucién de 20 de diciembre de 2012, de
la Consejeria de Fomento, Ordenacion del Territorio y Me-
dio Ambiente)°.

Para a explora¢do da zona Limarinho-Pogo das
Freitas, reconhece-se explicitamente que a solucao de
exploracdo proposta tem impactes diretos, negativos
e permanentes na Geologia e Geomorfologia, na Pai-
sagem, no Patriménio Arqueolégico Classificado e nos
dominios da Conservacao da Natureza, da Agua, do Solo
e do Ar, remetendo-se a minimiza¢do dos impactes para
futuras Avaliagdes de Impacte Ambiental.

No confronto do projeto de exploragao propos-
to para o Limarinho-Pogo das Freitas com o Projeto do
Parque Arqueolégico do Vale do Terva, facilmente se
conclui que a exploragdo proposta para o vale do Terva
significa a sua descaraterizagdo fisica, ambiental e pa-
trimonial, de modo irrecuperavel e permanente.

Na modalidade proposta de exploragdo a céu
aberto, a incompatibilidade entre os dois projetos é
absoluta, pelo que se conclui que qualquer exercicio
de articulagdo entre um e outro s6 pode, de facto, ser
equacionado para uma solucdo de exploragao subter-
ranea.

Para isso devera o promotor encontrar as solu-

9 Disponivel em: https://sede.asturias.es/bopa/disposiciones/repositorio/LE
GISLACION39/66/1/001U00505U0001.pdf (consulta: 11-06-2014, 18h06).
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¢des técnicas e financeiras que permitam satisfazer os
requisitos enunciados em 4.1., isto €, que lhe permitam
extrair os minerais sem causar qualquer impacto nega-
tivo.

5. Em jeito de conclusdo programatica, porque o futu-
ro se constroi no presente

Nos recursos patrimoniais do vale superior do
rio Terva e como evidenciaram ja os primeiros resulta-
dos, acima sintetizados, reconhecem-se amplas poten-
cialidades cientificas em diferentes areas de especiali-
dade, relacionadas quer com a investigacdo fundamen-
tal quer com a investigacdo aplicada, designadamente
em geologia, arqueologia e histdria, biologia e arquite-
tura popular.

Estas potencialidades s3o especialmente mani-
festas na area da arqueologia, podendo afirmar-se que
quaisquer investigacdes que se facam se traduzirdo em
significativos aumentos de conhecimento, constituin-
do-se mesmo como condi¢do sine qua non do desen-
volvimento de qualquer projeto de valorizagdo e divul-
gacdo do PAVT.

Relativamente aos cenarios contrapostos acima
e em concordancia com a nossa visao de desenvolvi-
mento estratégico e sustentavel®, consideramos que o
futuro do PAVT projetado em 4.1. Cendrio 1 — Vale do
Terva Paisagem Cultural, é o futuro que assegura o bem-
-estar para as populagdes atuais e traz esperanca para
as geragoes futuras.

E o futuro cuja construcdo, naturalmente ndo
isenta de dificuldades, constitui um desafio estimulan-
te, no qual a Universidade do Minho tem todo o interes-
se e disponibilidade para trabalhar e colaborar.

10 Visao que julgamos igualmente partilhada por amplos setores da sociedade
portuguesa, recente e diversamente expressa por importantes atores politicos,
como o Senhor Presidente da Republica ou os subscritores do Manifesto para a
Reestruturacdo da Divida, que sublinham a necessidade de se definirem estra-
tégias de recuperagdo econémica de longo prazo.

Figura 10
Cantar os Reis em Bobadela (janeiro de 2014).

VALORIZACAO


https://sede.asturias.es/bopa/disposiciones/repositorio/LEGISLACION39/66/1/001U00505U0001.pdf
https://sede.asturias.es/bopa/disposiciones/repositorio/LEGISLACION39/66/1/001U00505U0001.pdf

Efetivamente, salvo melhor opinido e até de-
monstracao em contrario, a solucdo PAVT é a que me-
lhor serve os interesses da popula¢do, do Municipio de
Boticas, da Universidade do Minho e, consequentemen-
te, do pais.
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Resumo

O objetivo desta apresentacdo é fazer uma sin-
tese sobre a valoriza¢do patrimonial de Las Médulas, o
papel da investigacdo e as razdes e processos de cria-
¢do do Parque, o modelo de gestdo e as perspetivas de
desenvolvimento futuro. Serad dado destaque a impor-
tancia que a investigacdo cientifica teve no processo de
protecdo e valorizagdo de Las Médulas. Argumenta-se
que nado é possivel falar de valoriza¢do patrimonial em
Las Médulas, nem mesmo realizar uma gestdo adequa-
da da drea, se esta ndo for orientada pelos resultados
da investigacdo. De facto, a investigacdo cientifica é o
eixo, o quadro de referéncia através do qual Las Médu-
las se tornou o que é e ganhou o reconhecimento na-
cional e internacional que merece.

A apresentacdo desenvolve-se em trés partes.
A primeira apresenta um sumario da investigacdao em
Las Médulas desde 1988, quando se iniciaram os pri-
meiros trabalhos do grupo “Estrutura Social e Territério,
Arqueologia da Paisagem” do CSIC (Madrid). A principal
carateristica da investigacdo em Las Médulas foi a de
abordar o registo arqueol6gico como paisagem cultural.
Na segunda parte apresentam-se as principais etapas do
processo de valorizacdo e gestdo de Las Médulas, subli-
nhando que, gragas a investigacdo realizada, esse pro-
cesso se tornou uma referéncia de nivel internacional.

Finalmente, descreve-se a situacdo atual de Las
Médulas, os principais pontos fortes e fracos da area e
quais sdo, na nossa opinido, as perspetivas para o futuro.

Palavras-chave Investigacdo Cientifica. Paisagem Cultural. Gestdo do

Patrimoénio Preservacao.
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Abstract

The aim of my presentationisto make a synthesis
about heritage valorisation at Las Médulas, the role of
research and the reasons and process of the creation
of the park, the management model and prospects
for future development. I will focus in the role that
scientific research has had in the process of protection
and valorisation of Las Médulas. | will argue that it is
not possible to speak of heritage valorisation in Las
Médulas — not even undertake a proper management
of the area —if not under the guidance of the research
results. Indeed, scientific research is the axis, the frame
on which Las Médulas have become what they are and
have gained the national and international recognition
they deserve.

My presentation will have three parts. First, will
make a summary of the research at Las Médulas since
1988, when the first works of the research group "So-
cial Structure and territory, Landscape Archaeology” of
the CSIC (Madrid) start. The main characteristic of the
research at Las Médulas is that the investigation ad-
dresses the archaeological record as a cultural land-
scape. Second, | will present the main milestones of the
process of valorisation and management of Las Médu-
las and I will stress, also, that, thanks to the research under-
taken, it has become a reference at the international level.

Finally, | will present what is the present situa-
tion of Las Médulas, the main strengths and weaknesses
of the area and what are, in my opinion, the prospects
for the future.

Key-words Scientific Research. Cultural Landscapes.

Heritage Management.

VALORIZACAO

Scientific research and heritage management at
Las Médulas: a history of encounters and missed

encounters

Introduction

In his invitation to participate in this Interna-
tional Symposium, Luis Fernando de Oliveira Fontes,
proposed me to prepare a conference “"on Las Médulas,
the reasons and process of the creation of the park, the
role of research, the management model and prospects
for future development”. As it is not possible to de-
velop all these issues with the extension they deserve,
the aim of this paper is to present a synthesis of them,
emphasizing the key role that scientific research has
had in the process of protection and valorisation of Las
Médulas. I will argue that it is not possible to speak of
heritage valorisation in Las Médulas - not even under-
take a proper management of the area —if not under the
guidance of the research results. Indeed, scientific re-
search is the axis, the frame on which Las Médulas have
become what they are and have gained the national and
international recognition they deserve. The separation
of research and management is an error with negative
consequences for the conservation and development of
the area.

The main characteristic that defines research at
Las Médulas since 1988 (when the first works of the re-
search group "Social Structure and territory, Landscape
Archaeology” — hereinafter Gl EST-AP — start) is that
the investigation addresses the archaeological record
as a cultural landscape. The fact that the landscape is
placed at the centre of research and that this research
is defined as “the study of the landscape”?, indicates
that, from its own principles, one of the essential ele-

2 The theoretical and methodological approach of the research done by the
Gl EST-AP is well synthesized in Sdnchez-Palencia, F.J. and others, 2008 b; see
also Orejas, A., Ruiz del Arbol, M. and Lépez, 0., 2002.

ments of the work has been its heritage contents. This
means, first, that researchers have been directly in-
volved in those issues more related to the management
and protection of historical heritage; second, that the
archaeological record has been addressed with the ul-
timate goal of achieving tangible research results®. In
Las Médulas, research, protection and management are
summarized in the concept of landscape, they may not
really be dissociated: research generates knowledge
that reassess the landscape giving it a sense of history;
however beautiful or monumental the landscape is, its
temporal depth and complexity — as a result of a net-
work of social relations —is not always obvious*.

Las Médulas: the history of the research of a cultural
landscape

The work carried out at Las Médulas is paradig-
matic of the strategy adopted by the Gl EST-AP in the
investigation of ancient landscapes and the analysis of
the transformation processes of social formations. Re-
search at Las Médulas had an important precedent in
the work in the mining areas of South-western province
of Ledn, in the valleys of Eria and Cabrera, by F. Javier

3 See Sanchez-Palencia, F.J. and others, 2008 b.

4 See Sanchez-Palencia, F.J. and others, 2008 b. These criteria have also piloted
the development of other different projects directed by the Gl EST-AP, as in the
Archaeological Zone of El Cabaco (Salamanca) or in the Archaeological Zone of
Pino del Oro (Zamora) (Sanchez-Palencia, F.J., Ruiz del Arbol, M. and Lépez, O.,
2003; Sanchez-Palencia, F.J. and others, 2010). This work has allowed reaching
a series of tangible objectives in both fields (scientific and cultural heritage)
in these different areas. Also, this interdisciplinary approach is situated within
one of the main research areas promoted by European institutions in the field
of Historical Heritage (see the Science Policy Briefing num 41 of the ESF-COST:
reference at footnote nr. 22).

143



I
7

Sanchez-Palencia and Maria Dolores Fernandez-Posse
during the 1970s and early 1980s°. That works were es-
sential to define the model of pre-Roman and Roman
settlement in these areas and laid the foundations for
subsequent scientific work and its heritage applica-
tions.

Systematic investigations in Las Médulas be-
gan in the late 1980s, although most of the archaeo-
logical work took place between 1988 and 1995. At the
same time, a feasibility plan for the conversion of Las
Médulas into an Archaeological Park was developed®.
The results of that research (financed by the Spanish
government and the Autonomous Community of Cas-
tilla y Ledn) have been presented in numerous publi-
cations’. Through the study of landscape conceived as
a cultural creation, the research project in Las Médu-
las has allowed the investigation and assessment of all
the technological elements related to the exploitation
of gold, those related to pre-Roman and Roman settle-
ments and the paleoeconomic and paleoenvironmental
conditions of the area in Antiquity. Research has also
highlighted the values that should guide the protection
of the area, its management and valorisation. First, its
exceptional conservation: ancient mining has normally
disappeared or is very much altered by modern min-
ing. Las Médulas, on the contrary, is an exceptional and
unique case because the area contains all the elements
that allow defining it as a mining landscape: the mining
opencasts, the essential components of its extensive
hydraulic network, wastes accumulations® (Fig 1).

5 Sanchez-Palencia, F.J. and Fernandez-Posse, M2 D., 1985; Fernandez-Posse,
M2 D. and Sanchez-Palencia, F.J., 1988.

6 This first study showed the potentiality of the area from different perspec-
tives: archaeological, historical, geological, environmental, ethnographical....
All these aspects were integrated in a global approach to Las Médulas as cul-
tural landscape (Sanchez-Palencia, F. J., Fenandez-Posse, M2 D. and Fernandez
Manzano, J., 1992).

7 A synthesis: Sdnchez-Palencia, F.J. ed., 2000.

8 Pérez Garcia, L.C., Sdnchez-Palencia, FJ. and Torres Ruiz, J., 2000; Sanchez-
Palencia, F.J., Pérez Garcia, L.C. and Orejas, A., 2000; Sastre, |. and Sanchez-
Palencia, F.J. 2002.
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Figure 1
Las Médulas. The area of Lago Somido.

Second, its representativeness: Las Médulas is
the best example of gold mining exploitation in North-
western Iberian Peninsula, where one can find hundreds
of mines that were equally exploited. These mines con-
stitute an archaeological heritage that should also be
taken into account, since it reinforces the systematic
nature of Roman prospection and mining and allows
for a better understanding of the historical process in
which this economic activity inserted in Antiquity.

Research has also contributed to understand the
whole articulation of the area, taking into account other
essential elements without whose existence could not
have existed the mining landscape?®: the settlements of
the working force, the farms that cultivated the land, the

9 Sanchez-Palencia, FJ. and Orejas, A., 1994; Sanchez-Palencia, F.J. ed. 2000;
Sastre, |. and Sanchez-Palencia, F.J. 2013.

small hillforts that were in charge of the maintenance
of the canals, the factories where all kinds of necessary
tools were melted, and the areas where the specialized,
technical staff, was living, the persons that managed the
complex system of the mine and its territory.

Fourth, research has also helped to highlight
that the landscape of Las Médulas is not a fossil land-
scape. It has a diachronic content and it includes the
indigenous communities that occupied the area prior
to the Roman presence. These pre-Roman populations
underwent drastic changes in their social structure and
their ways of life, clearly reflected in the structure of
their villages and territories of economic production,
which resulted in the replacement of a peasant land-
scape for another mining landscape?®.

All these elements, in their diversity, are articu-
lated in Las Médulas in an area of no more than 10 km2.
The UNESCO, by declaring it a World Heritage Site in
1997, recognized it as a cultural landscape*™.

However, not long ago, it was still necessary
to resort to myths or legends to explain the existence
of this remarkable landscape®®. As | have just shown,
behind this vision of Las Médulas and its territory as
a cultural landscape, there is an investigation done by
a3 large multidisciplinary team, with specific theoreti-
cal and methodological approach, that of Landscape

10 Sanchez-Palencia, F.J. ed., 2000.

11 The committee responsible of the report for the inscription of Las Médulas
into the World Heritage List underlined that: a) Las Médulas is a major work
of human creative genius in the field of mining, and specifically the technol-
ogy of ruina montium, the application of water power, and systems of gold
mining on a scale, efficiency, and economic importance that were of decisive
economic importance for the Roman Empire in the first two centuries AD; b) It
bears a remarkable and unique witness to the creation of a cultural landscape,
shaped by drastic human intervention and natural processes, with in addition
the introduction of non-native flora, which has survived since the Roman pe-
riod without change; c) It provides unique, or at least exceptional, evidence
of a tradition of working and the technological and scientific exploitation of
nature in a vanished civilization, which resulted in significant use of applied
hydraulics; and d) It is an unparalleled example of the blending of Archaeology
and Landscape which illustrates a period that was of importance for Humanity
and for the Roman Empire of the 1% and 2" centuries AD, to which it contrib-
uted a decisive economic force.

12 Orejas, A. and Ruiz del Arbol, M., 2006.

VALORIZACAO

Archaeology. In Las Médulas, the research work and its
social projection converge in such a way in its knowl-
edge and valorisation, that have allowed to understand
the more spectacular places (the large mining opencast
popularly known as “the Great Circus " o Las Valifas)
integrated into its area of influence, even though these
occupy a central position. In short, research has shown
that this is not a mere juxtaposition of archaeological
artefacts of varied chronology and nature that history
set in the same space; on the contrary, all these archae-
ological elements are interconnected and get all their
sense as components of the mining landscape which is
contained in the current landscape of Las Médulas.

Main milestones in the process of valorisation and
management of Las Médulas

The main steps of the process of valorisation of
Las Médulas are strongly related to the development
of the research conducted by the Gl EST-AP (Fig.2). Un-
til the 1980s” Las Médulas were the object of a vague
knowledge, where erudition and legends modelled a
miscellaneous and imprecise vision. All the same, the
singularity of Las Médulas justified its first protection
in 1931 as a historical-artistic monument. Following
the Spanish Law of Historical Heritage (1985) it was
defined in 1995 as “cultural interest asset” (BIC, Bien
de Interés Cultural), as an archaeological zone (Zona
Argueoldgica)*3.

Contemporaneously to the first researches as
stated above, a study aimed to assess the possibilities
of the area as an archaeological park, funded by the
Ministry of Culture and coordinated by the Institute of
History of CSIC, was performed in 1992 It is then that

13 The limits of the BIC of Las Médulas have been revised and updated since
that declaration (see Sanchez-Palencia, F.J. dir., 2005).

14 See footnote 6. In the following years the Gl EST-AP also wrote the specific
reports needed to launch the first measures adopted.
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Figure 2
Main milestones in the process of valorisation and management of Las Médulas.

the current joint assessment of the area takes shape
and first valorization actions are launched (signposted
itineraries, the construction of an archaeological in-
formation centre, the conditioning and access of exca-
vated sites) according to the scientific results. The first
brochures and an archaeological guide to the area were
also published?>.

In 1997 Las Médulas was inscribed on the
World Heritage List'®. The UNESCO declaration served
as a boost for the creation, in 1999, of the Las Médu-
las Foundation (due to different reasons it didn't start
to operate until 2004). The main objective for the cre-
ation of Las Médulas Foundation was to set up a meet-
ing point for the various administrations involved in
the management of the area (3 municipalities, Consejo
Comarcal del Bierzo, Diputaciéon provincial de Ledn,
the regional administration of Castilla y Le6n, the state
administration), private entities, local cultural associa-
tions and scientific institutions related to the research
developed in the area (the CSIC and the Universities of

15 Sanchez-Palencia, F.J. and others, 1994 and 1996.

16 See footnote 12. UNESCO. World Heritage Convention. Bureau of the World
Heritage Committee. 21th Session (23-28 June 1997), Paris (France). Evalu-
ation of Cultural Properties. Prepared by the International Council on Monu-
ments and Sites (ICOMOS).
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Ledn and Valladolid). The Foundation become a forum
for all those entities (that are represented in the patron-
age of the Foundation) as well as a tool for controlling
somehow the interventions related to the valorization
of the area, the canalization of public or private dona-
tions and the boosting of research and dissemination
on Las Médulas (Fig. 3).

An important "landmark” in the process of valo-
risation of Las Médulas was the realisation (during the
last semester of 2001) of the Plan Director, a framework
program for the global organisation and management
of the Archaeological Zone of Las Médulas?’. The ar-
chaeological heritage had an important place on it but
an effort was made of integrating the historical heritage
in a wider sense as well as the natural heritage, the tra-
ditional activities and the social and economic realities
of the area. It was a global organisational plan that con-
sidered the area in a whole as a Cultural Park and that
served as a guide to several of the activities done in the
area and inspiration of several documents wrote after
2001.

At the same time (2001-2002) a Plan for the
Touristic Promotion of the area was wrote and devel-
oped, under the coordination of the Consejo Comarcal
del Bierzo®.

Law of Natural Areas of the Region of Castilla
y Ledn opened the way for the convergence of cul-
tural and environmental policies. The declaration of
Las Médulas as «natural area», under the category of
“natural monument” (2002), is justified by its repre-
sentativeness: the coexistence of diverse ecosystems,
landscapes and geological and geomorphological fea-
tures and integrations with cultural elements give Las

17 Fernandez Manzano, J. and Sanchez-Palencia, F.J. coords., 2001.

18 This plan was written by a private enterprise and lacked any scientific su-
pervision. The result is that several centers were built and are nowadays used
for several purposes (such as the old schools of Borrenes) or opened with sev-
eral problems (e.g the centre of Puente de Domingo Florez). One of these is
open (the Visitors centre of Las Médulas), in competence with the Aula Arque-
oldgica of Las Médulas.

Figure 3
Visit of a group of teachers to Las Médulas (in the framework of a course
of formation).

VALORIZACAO

Médulas outstanding landscape value®.

Following the measures included in the Law 12
/2002 of the Cultural Heritage of Castilla and Ledn Las
Médulas has been recently declared a “cultural space”
(Espacio cultural, 2010). After this new declaration a
new management plan has been approved with the as-
sessment of the GI EST-AP2°

Between 2004 and 2010 two institutional
agreements between the Junta de Castilla y Leén and
the CSIC have regulated the collaboration in Las Médu-
las and in other ancient mining areas of Castilla y Le6n.

Las Médulas: a reference at the international level

From the beginning (since the starting of a pro-
gram of systematic research in Las Médulas), the Gl
EST-AP has made an effort to disseminate scientific re-
search results outside the academic world, at various
scales at a national and international level (organiza-
tion of courses, lectures, designing and renovating the
contents of the Archaeological Centre at Las Médulas,
expanding the itineraries, participating in conferences
and dissemination cycles, narrow collaboration with
Las Médulas Foundation, ..). In addition, a priority has
been the transferring of the knowledge generated in
the form of specific plans related to the valorisation of
Las Médulas and its integration in the planning of the
use of resources in the area (such as the Plan Director
of 2001 and the Plan de Adecuacion of 2013). A third
aspect of the actions carried out by the GI EST- AP is the

19 The same year the "Plan de Ordenacién de los Recursos Naturales del Espa-
cio Natural de Las Médulas” was approved. Even if collaboration with the per-
sons responsible of its management al Las Médulas has always been possible,
the environmental management have ran independently of cultural heritage
management.

20 Plan de adecuacion y usos del Espacio Cultural de Las Medulas (2013). That
year was also approved the “Junta Rectora Asesora del Monumento Natural y
del Espacio Cultural de Las Médulas”, and thus integrating in one entity (of 36
members) the management of the area. A Director of the “Espacio Cultural”
has also been appointed.

147



I
7

international claim of Las Médulas and the presentation
in various international forums both of the results of ar-
chaeological research and the proposals of management
of heritage resources in its territorial and socio- econom-
ic context.

The declaration of Las Médulas as a World Heri-
tage Site in 1997 accounted unquestionably an essential
milestone in the history of its international recognition.
But beyond its inclusion in the List, over two decades the
presence of Las Médulas at the international level has
increased considerably. Behind this process are four es-
sential points:

1. The recognition that the essential value of Las
Médulas lies in that it is a cultural landscape, strongly
marked by the development of an intensive mining ac-
tivity along the first and second centuries. Archaeological
research has structured these values and has provided
them with consistency.

2. The potential of the area as a “laboratory” to inves-
tigate both ancient technological processes and the im-
pact of human action on the environment over time and
changes in the form of occupy and exploit the territory.

3. Its value for their representativeness of preindus-
trial historic mining landscapes. It is both an excellent
example of Roman gold mining of the Iberian Peninsula
and a reference to several European landscapes marked
by the pre-industrial mining.

4. Studies developed in Las Médulas and other ar-
eas of the Northwestern Iberian Peninsula have become
iconic models for research in Europe and abroad, and
have led to methodological developments in the field of
Landscape Archaeology at European level.

All this has meant that Las Médulas have been
included as a case study in selected publications and in-
ternational conferences, guided by the GI EST-AP?'. Las
Médulas are systematically invited as reference in all

21 To mention but few examples: Sanchez-Palencia, F.J., Orejas, A. and Ruiz del
Arbol, M., 2003; Ruiz del Arbol, M., Orejas A. and Sanchez-Palencia, F.J., 2007;
Orejas, A., Sanchez-Palencia, F.J. and Ruiz del Arbol, M., 2008; Orejas, A., Ruiz
del Arbol, M. and Sanchez-Palencia, F.J., 2011.
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these meetings where scientific and economic issues
on historic mining landscapes are addressed. Good
examples are the references included in this paper
or some projects and international working groups in
which Las Médulas is included as case study?.

The present situation of Las Médulas: strengths and
weaknesses

So far | have tried to emphasize that the criti-
cal value, what really distinguishes Las Médulas — in
fact one of its greatest strengths — it is its character of
outstanding example of a cultural landscape, backed by
research and remarked by national and international
recognition of its heritage values. Accordingly, it is nec-
essary to establish measures that take into account its
regional and local socio-economic context and ensure
its adequate protection, proper public presentation,
consistently with the assets that define it and, of course,
the multiplication of cultural, social and economic ben-
efits produced?: (Fig. 4).

However, the current situation of Las Médulas
doesn't take advantage of all these strenghts. The par-
adox is that is at this time when the area is receiving
increased investment and more attention from the au-

22 Such as Action COST G2, Paysages Antiques et Structures rurales: textes et
archéologie (PASTA), COST - EC. DG XII. 1995-2001; Action COST A27, Under-
standing pre-industrial structures in rural and mining lanscapes (LANDMARKS),
COST, EC, DG XII - ESF. 2004-2008; Interdisciplinary Scientific Inititiative. New
perspectives on Landscape Studies. A Network of Networks. ESF/ COST. 2007-
2010 (http://www.esf.org/publications/science-policy-briefings.html); Cul-
tural Heritage in Landscape (CHeriScape) (PCIN-2013-028) of Spanish MEyC.

23 These ideas are also synthesized in several international recommendations.
To highlight the most relevant: World Heritage Convention (UNESCO) and Op-
erational Guidelines for the Implementation of the World Heritage Convention
(WHC; Paris: World Heritage Centre UNESCO); The European Landscape Conven-
tion (2000), (ETS, 176: Council of Europe); The Faro Convention (2005), Council
of Europe Framework Convention on the Value of Cultural Heritage for Society
(ETS, 199; Faro: Council of Europe). The Science Policy Briefing “Landscape in a
Changing World. Bridging Divides, Integrating Disciplines, Serving Society” (ESF
—COST) (see footnote 22); and the Wieliczka Declaration (2010), Problems of
Protecting the Heritage of Material Culture of Historic Mine in European Union
Countries.

Figure 4
View of Las Médulas from the Southwest. To the bottom,

the big quarry of CATISA.

VALORIZACAO
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thorities concerned, but investment is not coordinated
and occurs in an independent and isolated way. Among
the several weaknesses than can be identified | would
like to stress but two. First, the organisational weak-
nesses: such as impractical infrastructures, non coordi-
nated administrative management, the lack of techni-
cal staff working on place, etc. Several examples of bad
practices can be founded at Las Médulas, such as the
so-called "Domus Procuratoris” built in the main road
to Las Médulas village (Fig. 5)?“. Other examples are the
multiplication of visitor centers in the core of the mine;
or the multiplication of informative panels and signals
without a proper contextualization of the information.
Secondly and closely related to the organiza-
tional weaknesses, there are those conceptual weak-
nesses related to a misunderstanding of the key val-
ues of Las Médulas and the importance of the coher-
ence between the research and the management of
the place. On the one hand, and despite all the work
done so far, the traditional monumental vision in which
those most spectacular areas prevail continues to have
an enormous weight. Thus, there is a concentration of
resources and infrastructures in the central areas (eg El
mirador de Orellan, Las valifias) although, as has been
repeatedly stressed — even for the same UNESCO ex-
perts — this is not only detrimental to the conservation
of Las Médulas but also for its proper understanding.
Moreover, there is a growing tendency to forget
the role of research in the whole process and believe
that the data are neutral?’, that the values of Las Médulas
are those that are, regardless of their investigation. This
has negative consequences, such as the consideration
that the valorisation of Las Médulas can run under the

24 The “"domus procuratoris” is a new building that wants to reproduce the
typology of a Roman domus, structured around courtyard with a impluvium and
including the most representative areas of a classical Roman house: cubicula,
triclinium, tablinum, culina.

25 Indeed data is considered neutral, while it is not at all: the way in which
knowledge is created is closely related on how it has been thought, structured
and presented.
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exclusive hands of the managers (research, protection
and management are viewed as separate roads) and,
the contents and results of the research are exploited
when appropriate (cancelling the “copyright”) (e.g.. the
same structure of the routes) or despised, when they
are deemed not useful (the case of the "Domus Procu-
ratoris”). Closely related to the above (and the conse-
quent disregard for ethics and professional responsibil-
ity of those involved in research) is when other parallel
investigations are put on the same level to these that
have enabled to provide content and even to structure
the valorisation of Las Médulas.

In Las Médulas numerous resources, a lot of
energy and a lot of public money have been invested
and, sometimes, unfortunately, on ineffective and hasty
actions. Why responsibles for regional administration
are so reluctant to take steps for effective management,
creating in Las Médulas appropriate management skills,
to responsibly assume the role of piloting its develop-
ment? To date, the persons in charge for the regional
government - both for the Cultural and Environmental
administrations - have taken, so far, the most difficult
steps: they started and have supported with several
actions a long term project of research and heritage
valorization in Las Médulas. However, so far, experience
shows that even with the existence of a comprehensive
program of action (at Las Médulas so far two very im-
portant Plans have been used as reference: the "Plan
Director” and now the "Plan de adecuacién y usos”),
without a strong coordination efforts are a waste of
energy and time. Daily practice at Las Médulas is very
complex. But cultural heritage at Las Médulas is, with-
out any doubt, the most important resource for the
area?. The number of visitors is continuously increas-
ing at a good rhythm. In the last decade the number of

26 Another question that needs reflection is the consideration of the cultural
heritage under the market criteria and its advantages and disadvantages for
the protection and management of cultural landscapes. The “market econo-
my” of the cultural heritage seems to be our unavoidable future, and this is
why it would require a critical analysis for the case of Las Médulas.

Figure 5
“Domus Procuratoris” just after its construction (December 2007).

hotels has increased (before 1997 there were no hotels
at the area; nowadays there are more of 10 establish-
ments opened ALL year-round lodging up to 200). The
head of the regional administration ensure that the new
"Plan de adecuacion y usos” will be the definite step,
to proper manage Las Médulas but the distinction that
in daily practice is made between protection, research
and management is nothing reassuring as well as the
lack of coordination of the different initiatives (Consejo
Comarcal, municipalities,...). If it were the management
of a park of entertainment, the case would be different;
but in the case of a cultural property, this distinction is
harmful. Following the words of Salvatore Settis, who
has studied in depth the consequences of this division
for Italian heritage: protection and management cannot
be separated; these are two moments intimately con-
nected of the same process. Both protection and man-
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agement are fed by the knowledge of heritage and have
sense only if they are inspired by something essential:
the investigation of the cultural heritage to protect
and manage. And it is this knowledge that enables and
guides the conservation, management and enjoyment
of our heritage?’.

The future of Las Médulas

The trajectory of Las Médulas in recent years
suggests that the viability and success of the valorisa-
tion of cultural landscapes as a social, cultural and eco-
nomic development project must go through the con-
stant revision of a strategy of management and valo-
risation of the landscape, in which all its components
form a whole and, as such, are integrated in a global
offer. In my opinion, the construction of this strategy
should be undertaken on the scientific work that has
made it possible to highlight its values and give them
meaning. Moreover, in the case of Las Médulas, the re-
searchers have assumed, from the very beginning, the
responsibility of the communication and valorisation
of the results of research and have been involved in
the implementation and development of this project. A
good example of this is the constant collaboration with
the Junta de Castilla y Ledn in dissemination activities
(for example, the exhibition “Las Médulas, Patrimonio
de la Humanidad”, held in the Botanical Garden of Ma-
drid?, or the scientific support to the measures adopt-
ed for their protection and improvement, or the ongo-
ing collaboration with Las Médulas Foundation: www.
fundaciénlasmedulas.org ).

For several years the need to provide Las
Médulas with a main centre (Centro director) has been

27 Settis, 2002, 90: “Conoscenza-tutela-gestione-fruizione nel contesto cul-
turale del territorio: é questo (...) un circolo che sarebbe dannoso spezzare”.
“Spezzare tutela e gestione in due tronconi distinti danneggia il patrimonio e i
cittadini, che ne sono per diritto di nascita proprietari e custodi”.

28 Sanchez-Palencia, F.J., dir.,, 2002.

151



stressed by the Junta de Castilla y Ledn (regional ad-
ministration), a centre that will effectively articulate the
management of all the aspects of its research and cul-
tural, environmental and tourism development within a
sustainable frameworlk and towards the economic and
social development of the areg; taking into account that
Las Médulas should always be considered first and fore-
most as a cultural landscape, composed both by major
Roman gold mining structures and the settlements that
are witnesses of their population in different times. It
also has to be considered as a cultural landscape in
which environmental and cultural values are combined,
as a result of a historical process on the landscape. That
process should always be understood as something dy-
namic that extends to the present. These strengths of
Las Médulas are supported and promoted by the exis-
tence of standards at a European level that favour the
reading of landscapes (Conventions of Faro and Flor-
ence). Indeed, it is a key moment for the historic mining
landscapes: the end of metal mining in Europe is put-
ting on the table the need to preserve this heritage and
make sustainable and rentable their heritage values.
Several examples in Europe?® show how research influ-
ences the protection and development by placing value
on the landscape. There is already on place a commu-
nity of practice to which Las Médulas has still much to
contribute.
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Resumo

A intervencao tem como objetivo ilustrar a
concepcdo do sistema de Parques de Val di Cornia, na
Toscana, indicando o potencial de um modelo original
de gestdo da paisagem, integrada e compativel, que
encontrou a sua forca no desenvolvimento do sistema
de recursos histéricos e culturais e naturais-ambientais,
operado por uma SpA publica, como eixo estratégico
para o futuro de um territério caracterizado pela mono-
cultura industrial.

Palavras-chave Paisagem. Valorizagdo. Sistema.
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Abstract

This paper aims to illustrate the design of the
Val di Cornia Parks system in Tuscany, specifying the po-
tential of an original model for landscape management,
integrated and compatible, which found its strength in
the development of the historical, cultural and natural-
environmental resources, operated by a public SpA, as a
strategic axis for the future of an area characterized by
industrial monoculture.

Key-words Landscape. Valorization. System.
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Valorizzazione di un paesaggio ad elevato valore
culturale: il Sistema dei Parchi della val di Cornia

nella Toscana mineraria.

1. L'ambito di intervento: la Val di Cornia

Il Sistema dei Parchi della Val di Cornia si svilup-

pa all'interno di un comprensorio ben definito, una sub
regione, che ha come spina dorsale la valle del fiume
Cornia e che, procedendo dai sistemi collinari dell'inter-
no (Campiglia Marittima, Suvereto e Sassetta), si esten-
de verso la pianura agricola e il mare, fino a raggiungere
il promontorio di Populonia e le aree boschive e laguna-
ri della costa (Piombino, San Vincenzo).
Questa unitarieta paesaggistica e culturale ha portato
i cinque Comuni a elaborare un sistema di integrazione
che sin dalla meta degli anni '70 ha prodotto una serie
di politiche coordinate di tutela e di valorizzazione,
che hanno trovato esito compiuto nella redazione dei
primi piani regolatori coordinati.

La crisi europea del mercato dell'acciaio e la
conseguente ristrutturazione tecnologica avevano por-
tato, nel decennio tra il 1980 ed il 1990, alla perdita di
oltre 7.000 posti di lavoro in Val di Cornia su una popo-
lazione di poco superiore alle 60.000 unita, rendendo
urgente una programmazione degli interventi tali da
favorire la riconversione del territorio, finalizzata alla
creazione di nuovi posti di lavoro, di nuove professio-
nalita ed alla diversificazione delle attivita economiche,
incentivando la piccola imprenditorialita in un'area ca-
ratterizzata fino a quel momento dalla monocultura in-
dustriale.

In questo contesto i beni culturali ed ambientali
del territorio furono visti come una delle opportunita
per la riconversione economica dell'area e per il soste-
gno allo sviluppo di un turismo basato sulla valorizza-
zione delle risorse endogene del territorio anche grazie
alruolo strategico che fu riconosciuto in quegli anni alla

ricerca archeologica.

Man mano che cresceva anche nelle ammini-
strazioni la consapevolezza dettata dalla conoscenza
e dalla coscienza del valore culturale di tali risorse e
del loro potenziale, si & infatti assistito ad un cambio di
scala nell'intervento di ricerca archeologica, che € pas-
sata da un‘indagine puntuale e cronologicamente circo-
scritta ad un vero e proprio progetto multidisciplinare
di archeologia del paesaggio, orientata alla creazione
del Sistema dei Parchi, ovvero un progetto capace di es-
sere gestito in termini rilevanti anche nel quadro della
pianificazione urbanistica.

Migliaia di ettari di territorio furono assoggetta-
ti a discipline urbanistiche di tutela e valorizzazione e
classificate come “parchi territoriali”, proprio per evita-
re la distruzione di quel patrimonio che rappresentava
la base per il futuro sviluppo. Tutte quelle aree oggi co-
stituiscono il Sistema dei Parchi della Val di Cornia.

2. La Parchi Val di Cornia S.p.A.

Per realizzare il progetto di valorizzazione i Comuni del-
la Val di Cornia, nel 1993, hanno promosso la costitu-
zione di un soggetto strumentale a cui hanno affidato la
missione di realizzare i parchi previsti dai piani urbani-
stici e di gestirne in forma integrata i servizi e le attivita
promozionali, la Parchi Val di Cornia S.p.A.

La scelta diuna S.p.A., quale forma organizzativa
per attuare il complesso Sistema dei Parchi della Val di
Cornia, trovava giustificazione nella dichiarata volonta
di conferire all'iniziativa un carattere imprenditoriale,
capace cioé di produrre contemporaneamente tutela,
valorizzazione, reddito e occupazione.
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La Parchi Val di Cornia S.p.A. € oggi una societa
per azioni a capitale interamente pubblico, alla quale
e stato affidato, dai Comuni e dal Ministero per i Beni
e le Attivita Culturali e il Turismo, il compito di seguire
la progettazione, di realizzare gli interventi di valoriz-
zazione e di gestire le strutture ed servizi situati nel-
le aree dei parchi. La finalita & quella di permettere la
fruizione di aree ad alto valore culturale ed ambientale
attraverso circuiti di visite e servizi quali musei, centri
visita, centri ristoro, punti vendita, ricettivita, attivita ri-
creative in genere.

2.1. Una rete culturale di Parchi e Musei

Gli obiettivi del progetto sono riassumibili nei
seguenti punti:

- acquisizione, dove necessario, delle aree dei parchi
per uso pubblico da parte dei Comuni, alcune di queste
degradate e in abbandono (come le miniere del Campi-
gliese) o lottizzate abusivamente (come i 180 ettari del
bosco della Sterpaia recuperati all'uso pubblico dopo la
demolizione di oltre 2000 costruzioni abusive);

- stipula di convenzioni tra i Comuni ed il soggetto
incaricato della valorizzazione e della gestione dei con-
testi tutelati;

- ricerca di intese con altri enti titolari delle aree tu-
telate (ad es. Ministero per i Beni e le Attivita Culturali
e il Turismo per l'area demaniale della Necropoli di San
Cerbone e del Casone a Populonia), i Comuni ed il sog-
getto incaricato della gestione per ottenere politiche
unitarie di valorizzazione e gestione;

- comprensione della complessita del paesaggio, at-
traverso strumenti di lettura del territorio facendo parti-
colare attenzione alla comunicazione dei dati scientifici
di queste aree, caratterizzate, fin da epoche antichissi-
me, da un forte sfruttamento delle risorse minerarie di
ferro, rame, piombo ed argento (strutture museali, per-
corsi tematici, laboratori di educazione ambientale e
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archeologia sperimentale, attivita di ricerca, diffusione
della conoscenza);

- realizzazione e gestione da parte di un unico
soggetto territoriale (la Parchi Val di Cornia S.p.A.) dei
servizi culturali dei parchi e delle strutture dei servizi
turistici, prestando la massima attenzione al controllo
dell'impatto turistico sulle risorse culturali ed ambien-
tali del territorio;

- maggiore efficienza aziendale dovuta alla possibili-
ta di ottenere economie di scala nella gestione dei par-
chi ed una piu efficace strategia di promozione dell'in-
tera Val di Cornia

- aumento del flusso turistico nel territorio finalizza-
to alla creazione di opportunita di lavoro attivate dalla
societa stessa (personale interno alla societa, persona-
le per l'accompagnamento turistico, operatori didattidi,
gestione di strutture per l'accoglienza e ristorazione) e
dall'indotto creato dall'affluenza turistica nei parchi.

L'attivita di ricerca scientifica delle Universita e
del Ministero periBeni e le Attivita Culturali e il Turismo
ha creato i presupposti per procedere alla realizzazione
del progetto.

Il nuovo sviluppo dell’'economia verso la valo-
rizzazione delle risorse ambientali e stato sostenuto
grazie all'inserimento dell'area nell'Obiettivo 2 dei
Fondi Strutturali dell'Unione Europea. La possibilita di
accedere ai finanziamenti comunitari ha permesso di
raddoppiare ed anche triplicare la forza finanziaria degli
investimenti degli Enti Locali.

La Regione Toscana ha fortemente sostenuto
questo progetto credendo nel valore innovativo dato
dalla creazione di un sistema integrato di valorizzazio-
ne culturale ed ambientale e di fruizione turistica

In particolare coerenza con lo sviluppo del pro-
getto e con la programmazione degli investimenti, gra-
zie ad un accordo tra la Regione Toscana ed il Ministero
per i Beni e le Attivita Culturali e il Turismo, con il coin-
volgimento di numerose Universita italiane, importanti
risorse finanziarie sono state oggetto di attivita di ricer-
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Figura 1
Gli investimenti nel Sistema dei Parchi (anni 1994-2007).

ca finalizzate alla comprensione ed alla musealizzazio-
ne di aree di grande interesse scientifico, in funzione
della fruizione pubblica.

L'insieme degli interventi messi in atto per ricer-
Ca, restauri e consolidamenti, realizzazione di supporti
didattico-informativi, creazione di servizi e infrastrut-
ture per la fruizione, hanno comportato impegni finan-
ziari per oltre 25.000.000,00 euro, coperti da contributi
dell'UE e dello Stato Italiano, da capitale pubblico loca-
le e da una quota minoritaria di capitali privati (Fig. 1).

A questi e necessario aggiungere un finanzia-
mento di un milione di euro, che il Ministero per i Beni
e le Attivita Culturali e il Turismo ha recentemente asse-
gnato al Comune di Piombino, grazie a un progetto che

ha visto coinvolti Direzione Regionale, Soprintendenza
Archeologica, Regione Toscana, Comune e Parchi Val di
Cornia S.p.A. (“Piano di interventi Arcus 2009 e 2010
- Interventi di conservazione, adeguamento e valorizza-
zione del Parco archeologico di Baratti e Populonia”),
attualmente in corso di progettazione definitiva.

Tutti i beni valorizzati sono oggi gestiti dalla Par-
chi Val di Cornia S.p.A., con il sostegno finanziario dei
Comuni.
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2.2. La gestione imprenditoriale dei Beni Culturali

La Societa opera su un sistema a rete con la fi-
nalita di rendere omogenei i criteri di afidamento dei
servizi dai Comuni alla S.p.A. (regime giuridico, rapporti
economici) e soprattutto di integrare l'offerta dei servizi
culturali e turistici (parchi archeologici, parchi naturali-
stici, musei, centri di documentazione, ostelli, case-va-
canze, servizi per la balneazione, servizi commerciali).

L'attivita della Parchi Val di Cornia S.p.A. & svolta
in regime di concessione su aree archeologiche e natu-
ralistiche appartenenti ai comuni della Val di Cornia ed
al Ministero per i Beni e le Attivita Culturali e il Turismo
e consente oggi di promuovere unitariamente i proces-
si di valorizzazione delle risorse storiche ed ambientali
intese come bene unico del territorio, al di la dei confini
amministrativi dei singoli Comuni, e di raggiungere ri-
sultati altrimenti non perseguibili.

Sotto il profilo economico ha consentito inol-
tre di compensare, in una logica di sistema, le gestioni
con minore redditivita (come i parchi archeologici ed i
musei) con quelle dei parchi in cui & possibile offrire
servizi con una piu elevata redditivita (come i parchi na-
turalistici posti su coste altamente frequentate nei mesi
estivi, le strutture per l'accoglienza e la ristorazione).

Quella dei parchi della Val di Cornia & dunque
un'esperienza di valorizzazione di beni culturali e am-
bientali che sta offrendo concreti risultati, apprezzabili
e misurabili. Tra questi il pit rilevante & senz'altro quel-
lo della buona sostenibilita economica del progetto.

Questi risultati sono stati possibili soprattutto
grazie alle economie di scala e all'integrazione tra at-
tivita di tutela e attivita per l'accoglienza del pubblico,
nonché all’adozione di criteri e metodi di gestione ge-
neralmente riscontrabili nel settore privato e difficil-
mente praticati in quello pubblico.

In generale si noti infatti che il rapporto costi
ricavi (Fig. 2) migliora progressivamente ed indipen-
dentemente dall'andamento delle presenze (Fig. 3), piU
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| risultati operativi della Parchi Val di Cornia Spa - Serie storica di comparazione.

legato ai flussi turistici regionali e che anche il dato ri-
feribile all'anno 2013, seppure drasticamente ridimen-
sionato per la scelta delle amministrazioni di togliere i
ricavi dei parcheggi dal fatturato della Parchi, resta un
dato estremamente positivo.

Si registra dunque, anche in relazione allo svi-
luppo di numerose imprese turistiche del territorio, che
negli ultimi anni & mutata in maniera radicale l'immagi-
ne storicizzata della Val di Cornia come area industriale
siderurgica in favore di una decisa trasformazione ver-
so il turismo naturalistico e culturale d'eccellenza. Tale
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Figura 3

Le presenze nei Parchi e Musei Archeologici.

processo ha portato benefici indotti in diversi settori
produttivi determinando una naturale ricaduta econo-
mica sul sistema turistico locale.

3. IL Sistema dei Parchi e Musei della Val di Cornia

Il Sistema dei Parchi della Val di Cornia e un
progetto che coinvolge i 5 Comuni del comprensorio e
comprende 6 aree di grande pregio ambientale e cultu-
rale, 2 strutture museali nella citta di Piombino ed un
piccolo museo nel centro storico di Campiglia Maritti-
ma, permettendo oggi, attraverso la gestione affidata
alla Parchi Val di Cornia S.p.A, la fruizione di musei e siti
ad alto valore culturale ed ambientale, attraverso una
capillare rete di servizi quali centri visita, centri ristoro,
punti vendita, ricettivita (Fig. 4).

3.1 - IL Parco archeominerario di San Silvestro

Il primo intervento della Parchi Val di Cornia
S.p.A. ¢ stato effettuato per la realizzazione del Parco
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archeominerario di San Silvestro, inaugurato nel 1996
e nato da una precisa esperienza di ricerca, condotta
dall'Insegnamento di Archeologia Medievale dell'Uni-
versita degli Studi di Siena in collaborazione con l'Am-
ministrazione Comunale di Campiglia Marittima e con
numerosi dipartimenti universitari europei.

Il lavoro archeologico realizzato dall'Universi-
ta di Siena é stato il punto di partenza di un gruppo di
lavoro che nel 1989 ha cominciato a definire le linee
generali del progetto del Parco archeominerario. E’ sta-
to per questo realizzato un masterplan del Parco?, sono
state valutate le prospettive di recupero funzionale de-
gli edifici presenti e sono state individuate le aree di in-
teresse archeologico e archeominerario da valorizzare.
Si comprese subito la necessita di superare i limiti spa-
ziali e cronologici della ricerca specifica sul castello di
Rocca San Silvestro e di tener conto viceversa del vasto
potenziale, presente nellintero territorio campigliese,
valorizzandolo nel suo complesso e passando dalla sca-
la puntiforme della musealizzazione di uno scavo alla
dimensione di un parco comprensoriale.

La valorizzazione di quest'area puo dirsi dun-
que il frutto delle due azioni parallele e sinergiche ap-
pena descritte: la pianificazione e la ricerca.

La ricerca, in modo pionieristico per i tempi, &
stata fin dal primo momento portata avanti con l'obiet-
tivo di ottenere un risultato che fosse in grado di co-
municare ai visitatori la complessita e la ricchezza di un
sito archeologico che si poneva all'interno di un‘area in
cui il legame fra insediamento umano e risorse mine-
rarie costituiva un filo rosso mai interrotto.

Su questa base & stato impostato tutto il pro-
getto del parco affinché la continuita storica e l'alter-
narsi delle attivita umane fino alla definitiva crisi dell’e-
conomia mineraria, negli anni settanta del XX

1 FRANCOVICH R., BUCHANAN 1., Il progetto del parco archeominerario di Rocca
San Silvestro, in AMENDOLEA B. (a cura di) / siti archeologici. Un problema di
musealizzazione all’aperto, Roma 1995, pp. 176-195.
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Figura 4
Il Sistema dei Parchi della Val di Cornia.
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Figura 5
Il prof. Riccardo Francovich e la Rocca di San Silvestro.

secolo, fossero comprensibili e apprezzabili al visitatore.

In linea con questa strategia, oltre agli interven-
ti di consolidamento del sito archeologico di Rocca san
Silvestro e di alcuni tratti del sotterraneo destinati alle
visite, sono stati recuperati alcuni contenitori di arche-
ologia industriale ed edifici storici presenti nel parco
destinati ad ospitare i servizi (Centro Accoglienza, Cen-
tro di Ristoro, Museo Archeologico e Mineralogico del
Parco, Centro documentazione, Ostello).

Un ulteriore investimento ha interessato il recu-
pero e la messa in sicurezza di un altro tratto del siste-
ma minerario (diretta Lanzi — Temperino), percorribile a
bordo di un treno minerario che viaggia su di una linea
ferroviaria a scartamento ridotto e collega le principali
emergenze minerarie del Parco (Fig. 6). E' stato recupe-
rato inoltre, il complesso edilizio di Pozzo Earle per la
realizzazione dei Musei delle macchine minerarie e dei
minatori.

Il Parco Archeominerario di San Silvestro rap-
presenta dunque, oggi, un vero e proprio percorso,
ideale e topografico, attraverso le trasformazioni di un
territorio nel quale sono conservate le tracce profonde
di una lunga storia e costituisce di fatto una realta pio-
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niera nell'ambito della tutela e della valorizzazione dei
paesaggi minerari2.

Riccardo Francovich, con il Progetto di San Sil-
vestro, ha voluto rivendicare una diversa concezione
della tutela dei siti archeologici, come profondamente
integrata a quella dei contesti e dei paesaggi in cui que-
sti siti si collocano ed ha saputo trasmettere agli am-
ministratori la necessita di rendere fruibili le aree che
con risorse pubbliche erano state indagate, giungendo
a concepire tutela e valorizzazione come un binomio in-
scindibile, che a sua volta non poteva prescindere dalla
ricerca (Fig. 6).

Sono a questo proposito estremamente indica-
tive e piu efficaci di qualsiasi interpretazione, le parole
con le quali Francovich raccontava la genesi del pro-
getto del parco archeominerario di Rocca San Silve-
stro: “Un‘incisiva indagine archeologica non coinvolge
soltanto gli addetti ai lavori, ma interessa complessiva-
mente la politica del territorio e fuori dalla materia ur-
banistica non puo esistere alcuna politica in difesa o per
la valorizzazione della risorsa archeologica. In questo
contesto quindi non si puo immaginare di eseguire uno
scavo archeologico, che non sia di mero salvataggio,
senza aver predisposto o comunque previsto di realizza-
re un progetto. Senza la cultura del progetto qualsiasi
intervento archeologico pianificato é un non senso."*

3.2. L Parco archeologico di Baratti e Populonia
Il parco archeologico di Baratti e Populonia si

estende oggi dalla spiaggia del golfo di Baratti - dove
si affacciano le necropoli della citta etrusca - fino all'a-

2 GUIDERI S., Lo sviluppo del Sistema dei Parchi: gli interventi sul territorio
operati dalla societa, in LUZZATI T. SBRILLI L. (a cura di), Tra cultura e ambiente:
verso un bilancio sociale per la Parchi Val di Cornia S.p.A, Il Sole24ore, Milano
20009, pp. 64-71.

3 FRANCOVICH R., Dalla ricerca al parco archeologico: il caso di Rocca San
Silvestro e 'esperienza della Societa Parchi val di Cornia, in CASINI A. ZUCCONI
M., Un‘impresa per sei parchi. Come gestire in modo imprenditoriale e innovativo
il patrimonio culturale e ambientale pubblico, Il Sole24ore, Milano 2003.
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Figura 6
Il treno minerario nel parco di San Silvestro.

cropoli di Populonia - dove si conserva il grande im-
pianto monumentale risalente al Il secolo a.C.. Nell'area
si trovano anche edifici relativi alle attivita produttive
antiche della zona, fra le quali predominano quelle le-
gate alla produzione siderurgica e le cave per l'estrazio-
ne dei materiali per la costruzione della citta.

Come molti altri siti costieri italiani, il golfo di Baratti,
per la sua bellezza paesaggistica, ¢ stato nel corso del
secolo oggetto di forti interessi economici legati a ten-
tativi di speculazione edilizia, finora fortunatamente
mai concretizzatisi.
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Con l'approvazione dei piani regolatori coordi-
nati prende avvio una poderosa azione amministrativa
che portera il Comune di Piombino ad acquisire decine
di ettari di aree archeologiche a ridosso del golfo di Ba-
ratti, formando un vasto demanio pubblico (oltre 100
ettari) sul quale, con l'ausilio di fondi europei, nazionali
e locali, sara possibile, negli anni successivi, attuare im-
portanti progetti di ricerca e di valorizzazione archeo-
logica.

L' 11 luglio 1998, a conferma di una linea politi-
ca e amministrativa ancorata alla tutela del patrimonio
archeologico e naturalistico, s'inaugura un primo lotto
del parco archeologico di Baratti e Populonia.

L'area visitabile fino a quel momento rappre-
sentava tuttavia solo il primo tassello del piu vasto Par-
co archeologico e naturalistico che si stava prefiguran-
do, un parco che, oltre alle necropoli, avrebbe incluso le
aree sommitali dell'antica citta di Populonia e le nume-
rose emergenze culturali diffuse su tutto il promontorio.

Mancava infatti, fino a quel momento, una per-
cezione d'insieme dell'area dell'intero promontorio di
Populonia che consentisse al visitatore di rendersi con-
to di essere nel cuore del territorio di una citta antica,
che aveva una grande estensione ed una notevole ar-
ticolazione funzionale e diacronica. Era quindi neces-
sario prevedere una attenta progettazione filologica di
nuovi percorsi, in funzione della necessita di collega-
mento con tutto il promontorio, ma anche e soprattutto
in funzione della lettura complessiva delle risorse esi-
stenti. Citta e necropoli, quartieri artigianali, strutture
portuali e metallurgiche, viste nella loro continuita, ca-
stello chiese e monasteri sul promontorio, logicamente
collegati da sentieri, costituivano dunque il "Parco ar-
cheologico e naturalistico” che si stava concretamente
delineando. Per progettare tutto questo & stato fonda-
mentale definire un organico programma di interventi
di ricerca, consolidamento e valorizzazione, finalizzati
all'ulteriore ampliamento del Parco.

La storia della ricerca, a Populonia, & una sto-

ria che comincia da lontano, le prime indagini archeo-
logiche risalgono alla meta dell’'800 e a lungo si sono
incentrate sulle aree funerarie, facendo si che queste
rappresentino ancora oggi la realta monumentale piu
significativa all'interno del Parco. Le attivita di scavo
archeologico si intrecciarono, agli inizi del XX secolo,
con gli ingenti lavori di movimento terra causati dal re-
cupero delle antiche scorie di ferro, operato da alcune
societa, come l'llva e la Populonia italica, dietro conces-
sione dello Stato, che comportarono, con la distruzione
di porzioni considerevoli del patrimonio archeologico
della rada di Baratti, anche la messa in luce di tratti assai
significativi della sua necropoli.

Ma e stato solo a partire dal 1980 che, sempre
nell'ambito delle ricerche coordinate dalla Soprinten-
denza per i Beni Archeologici della Toscana, i primi in-
terventi sistematici, cominciarono a portare alla luce,
nell'area urbana, i resti di un grandioso tempio di eta
ellenistica posto con spettacolare effetto scenografico
nella zona pianeggiante che separa le due alture dell'a-
cropoli (Poggio del Telegrafo e Poggio del Castello).

In anni piu recenti il pit stabile coinvolgimento
di diverse istituzioni impegnate in un progetto di ripre-
sa della conoscenza scientifica e della promozione cul-
turale di Populonia ha aperto una fase del tutto nuova,
favorita anche dalla presa di coscienza—in un'area dove
il tema della salvaguardia dell'ambiente naturale é sta-
to percepito molto precocemente — della centralita del
rapporto natura-cultura, che nel comprensorio di Popu-
lonia si manifesta in tutta la sua pit feconda evidenza“.

L'obiettivo & stato fin dall'inizio quello di "valo-
rizzare” le strutture urbane della citta nelle diverse fasi
(Fig. 7). di indagare le strutture di produzione metallur-
gica sia sul litorale di Baratti che nelle aree interne, e
di studiare i grandi complessi monumentali che hanno
raccolto l'eredita di Populonia, a cominciare dal mona-

4 Cfr. MANACORDA D., La ricerca scientifica a Populonia, in CASINI A. ZUCCONI
M., Un‘impresa per sei parchi. Come gestire in modo imprenditoriale e innovativo
il patrimonio culturale e ambientale pubblico, Il Sole24ore, Milano 2003.
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stero di San Quirico, fino ad indagare le trasformazioni
del paesaggio in epoca moderna e contemporanea. In
sostanza nel quadro di una organica pianificazione del-
la ricerca, che non seleziona piu una fase piuttosto che
un‘altra o soltanto un “tipo” specifico di risorsa arche-
ologica, ma quanto nella sua complessita presenta un
territorio straordinariamente ricco di informazioni.
Siveniva a delineare in tal modo quel processo
che avrebbe dovuto portare alla realizzazione del Parco,
inteso non solo come straordinario patrimonio cultura-
le, ma anche come risorsa strategica per la riconversio-
ne economica della Val di Cornia, attraversata in quegli
anni dalla crisi della siderurgia italiana ed europea®.

3.3. 1L Museo archeologico del territorio di Populonia

La costruzione del Museo archeologico del Ter-
ritorio di Populonia, inaugurato nel 2001 e realizzato
dalla Parchi Val di Cornia S.p.a. su incarico del Comune
di Piombino, & avvenuta, ancora una volta, grazie alla
fattiva collaborazione fra Stato, Enti Locali, Universita e
soggetti strumentali come la societa Parchi Val di Cor-
nia.

Il museo non nasce come struttura isolata, ma

costituisce l'arricchimento ed il completamento della
visita dei parchi archeologici e in particolar modo del
Parco Archeologico di Baratti e Populonia, di cui docu-
menta compiutamente, attraverso 'esposizione dei ma-
teriali qui rinvenuti in decenni di ricerca archeologica,
la lunga storia insediativa.
Parco e museo archeologico sono dunque parti inte-
granti del piu vasto progetto del Sistema dei Parchi del-
la Val di Cornia, per la valorizzazione dei beni culturali
ed ambientali.

L'allestimento si propone di raccontare la storia

5 CAMILLI A., CoccoLuTo M., GUIDERI S., PATERA A., TOCCAFONDI M., 2013, Leggere
la storia. Un progetto di conservazione e valorizzazione per il parco archeologico
di Baratti e Populonia, in Conservazione e valorizzazione dei siti archeologici:
approcci scientifici e problemi di metodo, Atti del 29° Convegno Internazionale
Scienza e Beni culturali (Bressanone, 9-12 luglio 2013), pp. 995-1007.
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Figura 7
Veduta del promontorio di Populonia nel VI sec. A.C.
(Ricostruzione Ink Link Firenze).
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del territorio di Populonia non solo attraverso l'espo-
sizione dei materiali archeologici, rinvenuti in decen-
ni di ricerca, ma anche mediante l'ausilio di materiale
didattico che guidi le diverse tipologie di visitatore a
orientarsi all'interno delle tematiche storico-archeolo-
giche (Fig. 8). Determinante & stato a tale proposito il
contributo dell’'Universita di Siena, che ha elaborato il
progetto scientifico di allestimento del museo, ponen-
do grande attenzione agli aspetti della didattica e della
comunicazione del dato scientifico®.

Percorrendo le sale del museo, quindji, si compie
un viaggio nel tempo, attraverso un territorio ricco di
storia, i cui paesaggi sono stati segnati in maniera inde-
lebile dalle attivita umane. Filo conduttore € il rapporto
tra uomo, territorio e risorse; il tema della siderurgia
attraversa infatti il territorio populoniese in maniera
diacronica, con un percorso ideale che dal mare, attra-
verso le eccezionali testimonianze delle attivita produt-
tive di eta etrusca, giunge alle imponenti strutture della
Piombino industriale. E la scelta di Piombino come sede
del museo, oltre a costituire un impegno culturale nei
confronti del maggiore centro della Val di Cornia, € sta-
ta dettata dalla convinzione che l'eredita della antica
citta siderurgica di Populonia sia oggi proprio la citta in-
dustriale: in tal senso il museo diventa il filo rosso che
unisce il passato con il presente.

Oltre a documentare la lunga storia degli scavi
gia effettuati, il Museo si propone oggi come luogo di
riferimento per le indagini archeologiche in corso e per
questo é stato concepito come una struttura flessibile,
dotata di un laboratorio per il restauro dei materiali
archeologici provenienti dagli scavi e capace di acco-
gliere nuovi reperti e di ospitare esposizioni tempora-
nee.

6 DE TOMMASO G.D., Populonia: una citta e il suo territorio. Guida al Museo
Archeologico di Piombino, Siena, 2003 (edizione aggiornata 2012).
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3.4. Il Museo del Castello e delle Ceramiche Medievali

Il restauro dell’'antica Fortezza ha riportato al
suo originario splendore una delle architetture piu anti-
che di Piombino. Il Castello, con i suoi ottocento anni di
storia, costituisce uno spazio architettonico coerente e
compiuto dove si possono riconoscere le molte fasi co-
struttive della citta medievale, sviluppatesi col passare
dei secoli intorno al nucleo originario, costituito da una
delle porte di accesso edificata nella prima meta del Xl
secolo.

Le indagini archeologiche svolte dall'Universi-

ta di Siena negli ultimi dieci anni, oltre ad aver fatto luce
all'interno degli attuali ambienti del Castello su epoche
precedenti il Xl secolo, hanno portato, nel luglio 2013,
alla inaugurazione di un nuovo percorso museale capa-
ce di valorizzare l'eccezionale rinvenimento ceramico
della chiesa di Sant'Antimo sopra i Canali, a sua volta
ricollegato alle pit ampie vicende storiche della Piom-
bino medievale’.
L'importanza delle informazioni acquisite durante le in-
dagini archeologiche, l'imponenza dei resti monumen-
tali del Castello e larilevanza di Piombino all'interno dei
principali avvenimenti storici della Toscana e dell'intera
Penisola, hanno portato all'allestimento di un nuovo
ed affascinante percorso museale. Passeggiando per i
tre piani del castello il visitatore che segue il filo rosso
del racconto e naturalmente accompagnato a scoprire
la complessita delle vicende storiche che facevano di
Piombino un florido e vivace scalo portuale strettamen-
te collegato alla citta di Pisa.

Al piano terra viene illustrata la storia del Ca-
stello attraverso un percorso didattico che consente di
conoscere le vicende storiche riguardanti il monumen-
to, dalle origini fino all’eta contemporanea. Modellj, ri-
costruzioni grafiche, percorsi multimediali e una piccola

7 BIANCHI G, BERTI G. (a cura di), Piombino. la chiesa di S.Antimo sopra i Canali.
Ceramiche e architetture per la lettura archeologica di un abitato medievale e
del suo porto, Firenze 2007.
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Figura 8 Figura9
Una sala del Museo archeologico del territorio di Populonia. Museo del castello e delle ceramiche medievali.
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area archeologica orienteranno il visitatore per attra-
versare la complessa vita del Castello.

Al primo piano l'eccezionale scoperta di centi-
naia di vasi di ceramica medievale sulla volta della chie-
sadiS. Antimo sopra i Canali, nei pressi del vecchio por-
ticciolo della citta, costituisce lo spunto per raccontare
la storia della chiesa strettamente collegata alle vicen-
de edilizie che, nella prima meta del 1200, portarono
ad un importante ampliamento del borgo di Piombino.
(Fig. 9)

La ricchezza del ritrovamento, uno dei piu im-
portanti a livello nazionale, ha inoltre permesso di rac-
contare l'intero ciclo di vita dei reperti, dallo loro produ-
zione fino all'uso che se ne faceva nella cucina e nella
tavola medievale.

Al secondo piano il racconto si amplia per ab-
bracciare la storia della citta di Piombino nel contesto
del promontorio, dalle origini fino all'eta moderna. Una
delle stanze accoglie i progetti che una personalita
come quella di Leonardo da Vinci elaboro per Piombi-
no durante i suoi soggiorni. Estremamente suggestiva
é infine la sala che accoglie le monumentali teste della
Fonte dei Canali, originali provenienti dalla fonte pub-
blica situata nel porticciolo vecchio della citta.

Completano lo spazio espositivo un nuovo bo-
okshop, con una selezione di editoria specializzata e
gadget personalizzati; un ampio spazio per convegni,
conferenze e cerimonie e un'area per lo svolgimento
delle attivita didattiche.

L'originale percorso museale, reso possibile
grazie ad un contributo della Fondazione Cassa di Ri-
sparmi di Livorno e del Comune di Piombino, & stato
curato dall’'Universita di Siena ed e stato attuato dalla
Parchi Val di Cornia S.p.A., che ne garantisce la gestione.

3.5. I musei della Rocca di Campiglia

La ricerca archeologica nella Rocca di Campiglia, inizia-
ta nel 1994 dal insegnamento di Archeologia Medieva-
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le dell’'Universita di Siena, ha consentito di ricostruire
le fasi di sviluppo dell'insediamento, situato sulla parte
sommitale dell’attuale paese, che nasce nell’Altome-
dioevo e prosegue, pil 0 meno senza soluzione di con-
tinuita, fino ai nostri giorni®. Nel fondo cieco della torre,
utilizzato come magazzino dell’'abitazione signorile, si
& conservato un gran numero di reperti, relativi soprat-
tutto alla seconda meta del XllI secolo ed al XIV secolo,
costituiti prevalentemente da ceramiche di uso comune
(da cucina e da mensa) e da forme piu pregiate.

| numerosi reperti rinvenuti, trovano oggi una
loro collocazione naturale nel museo allestito nel co-
siddetto dongione (cassero) (Fig. 10). Al piano terra
spiccano una corazzina quasi integra, un elmo e una
piccola collezione di armi, riferibili alle guarnigioni pi-
sane che dal 1287 occuparono la torre. Gli oggetti della
vita quotidiana sono invece stati esposti al primo piano.
Negli strati del butto della torre ¢ stata rinvenuta anche
una lastra in pietra incisa da tale Baldo, o Bandino, nel
1380, che rievoca un evento bellico e che & esposta nel
mezzanino.

L'esposizione dei reperti € arricchita da pannelli
didattici relativi alla vita ed ai costumi della societa ci-
vile e militare nel medioevo toscano.

L'area espositiva della Rocca di Campiglia, costi-
tuita dai musei del Cassero e dell'ex Acquedotto, é en-
trata a fare parte del Sistema dei Parchi della Val di Cor-
nia dal 2009. L'area esterna ai due edifici e ricompresa
all'interno del circuito murario della Rocca di Campiglia,
nella quale sono presenti sia un'area archeologica con i
resti del palazzo signorile, della torre e della cisterna, che
la zona a parco pubblico con il piccolo anfiteatro e i ba-
gni, € invece sotto la gestione del Comune di Campiglia.

8 BIANCHI G. (a cura di), Campiglia Marittima: un castello ed il suo territorio.La
ricerca storica. L'indagine archeologica, t.1-2, Firenze, 2004.

Figura 10
Museo della Rocca di Campiglia.
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4 - Riflessioni conclusive

Questa esperienza ha dimostrato che, con le vo-
lonta, le sinergie fra i diversi attori e le professionalita
giuste, & possibile attuare un sistema virtuoso, che si
sostiene economicamente e contribuisce sicuramente
allo sviluppo del territorio, uno sviluppo compatibile e
rispettoso delle peculiarita e dei valori storico-archeo-
logici, naturalistico-ambientali e paesaggistici; in poco
pit di dieci anni, infatti, la Societa Parchi & riuscita ad
attuare il progetto di areg, a garantire la fruizione di par-
chi e musei archeologici, raggiungendo performance di
bilancio nettamente superiori a quelle della maggior
parte delle esperienze di gestione nell'ambito dei beni
culturali e ambientali.

E' tuttavia necessario evidenziare che si tratta
di un equilibrio estremamente delicato per il quale e
essenziale che ciascuno faccia la sua parte, senza mai
far venir meno la ‘'visione’ strategica del progetto di
sistema, ossia di quei principi fondamentali su cui il
progetto si € impostato: pianificazione coordinata, ge-
stione unitaria di un patrimonio inteso come bene co-
mune della collettivita, al di la dei confini amministra-
tivi, integrazione fra beni culturali ambientali e servizi.
Stiamo invece attraversando, in questi ultimi tempi, una
fase estremamente rischiosa poiché l'attuale stretta fi-
nanziaria, in una fase di inevitabile smarrimento della
coerenza strategica delle pubbliche amministrazioni,
finisce per sottrarre al progetto non solo risorse econo-
miche esterne, ma anche quelle risorse endogene che il
sistema stesso aveva prodotto.
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Resumo

Nas sociedades p6s-socialistas, como na Romé-
nia, que conheceram uma industrializacdo forcada de-
pois da Segunda Guerra Mundial, o patriménio indus-
trial foi considerado, numa perspetiva simbélica, como
um fenédmeno social e culturalmente negativo e mesmo
0s seus contributos tecnolodgicos foram rejeitados por
motivos anti-ideolégicos.

O processo de reestruturagdo da atividade da
inddstria mineira, especialmente das minas de carvao,
implementado nos finais dos anos 90 do século pas-
sado e inicios de 2000, foi basicamente um processo
de encerramento que provocou simultaneamente o de-
semprego e 0 abandono das zonas de mineragao.

Uma certa nostalgia, gerada pelo falhanco da
"reestruturagdo capitalista” e alimentada pela falta de
empregos nas regides de mineracao conduziu, a partir
de 2005 a uma mudancga na valoriza¢do do patriménio
industrial legado pelo socialismo. Os Fundos Europeus
(FP6, FP7 e Cultura 2007) e as Bolsas Noruegas (EEA
Grants) encorajaram investigadores e agentes culturais
a estudar e a propor projetos de conservagao e de valo-
rizacdo do patrimdnio industrial.

Rosia Montana, a antiga Alburnus Maior, foi e
continuard ser por muito tempo um caso especial, por
um lado devido ao seu patriménio notavel e por outro
devido a sua enorme atratividade economica.

Neste trabalho aborda-se a contribuigdo do
exemplo de Rosia Montana para a sensibilizagdao sobre
as questdes patrimoniais na Roménia, através de uma
sintese da investigacdo cientifica realizada desde 2001.
Os recentes protestos publicos no Outono de 2013 cha-
maram a atencdo para o elevado potencial e interesse
cultural do patriménio, especialmente relacionado com
o periodo pré-industrial da Europa, validando mais uma
vez a previsdo de Alois Riegl de que os monumentos
irdo gerar um culto moderno. Na Roménia, este novo
momento &, em grande parte, provocado pelo patrimé-
nio cultural dos lugares industrializados.

Palavras-chave Rosia Montana. Paisagem Cultural. Patriménio Mineiro.
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Abstract

In post-socialist societies like Romania, where
we experienced a forced industrialization after the 2nd
World War, the industrial heritage was regarded thru a
symbolic perspective as a negative social and cultur-
al phenomenon, and even its technical achievements
were rejected on counter-ideological grounds. The pro-
cess of restructuring the activity of the mining industry
and especially of the coal mines, implemented in late
1990's and early 2000, was basically a closure process,
which produced both unemployment and brownfields.
A certain nostalgia, generated by the failure of the "cap-
italistic restructuring” of the extractive industry and fed
by the lack of jobs in the former mining regions, lead
by 2005 to a shift in the valuation of the industrial pat-
rimony inherited from socialism. The European funds
(FP6, FP7 and Culture 2007) and the Norway Grants
(SEE Mechanism) encouraged researchers and cultural
operators to study and to propose projects for the con-
servation and for the enhancement of the industrial
heritage.

A special case was, is, and probably will remain
for quite a while Rosia Montana, the ancient Alburnus
Maior, due to its outstanding heritage, on one hand,
and to its huge economic attractiveness. The paper fo-
cus upon the contribution of the Rosia Montana case
to the awareness raising on heritage issues in Romania
and tries to explain it throughout the scientific analy-
sis performed since 2001. The recent public protests
in autumn 2013 have highlighted the huge potential
of interest of the cultural heritage, especially the one
related to the pre-industrial period of Europe, and vali-
dated again Alois Riegl's prediction that monuments
will generate a modern cult. In Romania at least its new
momentum is generated by the cultural heritage of in-
dustrial places.

Key-words Rosia Montana. Cultural Landscape. Mining Heritage.
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The Romanian Mining Cultural Landscape:

from silence to scream

The Romanian Mining Cultural Landscape:
a silent heritage

When speaking of the Romanian mining cultural
landscape, its preservation and enhancement, one has
to face several set-backs. First, the cultural landscape is
for us a rather new concept. In a country which has been
forced to re-discover the modern categories of historic
preservation only after the 1989 Revolution, applying
the conservation principles is difficult sometimes even
in the case of classic monuments, buildings or memori-
als, not to speak of wide territorial complexes like the
cultural sites. On the other hand, the mines, as a cultural
phenomenon - even if encountered worldwide, dispose
of a much lesser profile than the religious, the gentry or
the military architecture. The lack of visibility is some-
how explained by it being the outcome of a sort of com-
monly spread “hierarchization” within the domain of
the built heritage. In Romania as in many parts of the
world, until recently the industrial heritage was not
regarded as being equal to the older species of herit-
age. This is a special case in post-socialist societies like
Romania where we experienced a forced industrializa-
tion after the 2th World War. Once the country got rid of
that social system, its industrial heritage was regarded
thru a symbolic perspective as a negative social and
cultural phenomenon, and even its technical achieve-
ments were rejected on counter-ideological grounds. In
a first phase, the rejection of the socialist industrial ar-
chitecture contaminated also the built patrimony of the
industrial revolution of the early 19th century and the
one of the first half of 20th century.

The effect of this lack of interest, combined with

the process of privatisation of the public property, was
a rapid transformation of the factories into brownfields.
In 2004-2007, when the real estate pressures got an
important financial booster by the process of European
accession, the important industrial plants were already
empty carcasses and the administrators of many cities
were happy, most of the times, to replace the deserted
industrial areas with condominiums or hypermarkets.
While looking for what has happened to the industrial
heritage in Bucharest, a sociologist highlights in 2006
that *(...) a soap factory in the Bucur-Obor area has been
demolished to make room for a supermarket. A glu-
cose-producing factory is partly renovated (and partly
dismantled) to house a multinational company selling
cosmetics, detergents and industrially processed food
products. Another one that was used to produce beer
(in Rahova district in Bucharest) and that was shut down
in 1986 to be demolished under Ceausescu is now part-
ly renovated to be turned into a mall, a business centre
and a hotel.” (Chelcea, 2007: 171-172). This process
was mostly a swift one, but sometimes nevertheless
turned to an illegal and even to a criminal process of
destruction, abandonment and arson for several of the
industrial buildings that have been listed.

Compared to the fate of the urban industrial
heritage, facing first a functional agony, then the extrac-
tion of all valuable equipment, and finally abandonment
and demolition, the mining industrial heritage faced a
different process. The political support the miners gave
to the ruling party in the 1990's made the politicians
to refrain from closing the mines or from a policy of
rapid privatisation of the mining industry. This avoided
an early closure of the mining activity, which, neverthe-
less, happened starting with 2002, at the pressure of
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Figure 1
Assan Mill, Bucharest, 1853, subject of abandonment, vandalism and several
arson attempts © Horia Stan.
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the World Bank and International Monetary Fund. Even
so, the process of closing the mines was much more
controlled and followed a slower pace in comparison
with the rapid, abrupt dismantling of the manufactur-
ing plants. It was not a privatisation but a state policy
of contraction ran by the National Agency for Mineral
Resources, together with the National Agency for the
Restructuring of the Mining Areas, encouraged by the
agreements with the WB and IMF. The process of the
restructuring of the activity of the mining industry and
especially of the coal mines was basically a closure pro-
cess, which produced both unemployment and brown-
fields.

The conversion of the former miners into, if not
prosperous, at least into self-sufficient small entrepre-
neurs, hypothesis that was the core of the WB mining
areas restructuring program, was a failure. The huge
development of the extractive industry during social-
ism produced and was made possible by an important
migration from countryside towards the mining regions.
This process was only partly reversible throughout the
WB program. This is somehow due to the fact that the
new generations which were born in the mining towns
in the last decades were no longer linked with the rural
areas wherefrom their parents have come. On the other
hand, the mining areas rapidly turned into mono-indus-
trial areas after 1990, due to a bankruptcy of all small
socialist manufactures that were implemented in the
area in order to complement the labour market, espe-
cially for women.

A social discontent about a visible lack of re-
sults of the program of restructuring the mining regions
grew during early 2000’s. In the same period Romania
commenced a policy of implementing the European
environment acquis, giving impetus to the instatement
and the implementation of an important number of Na-
ture 2000 protected areas. Then it was started the Rosia
Montana Gold Corporation Project, technically based
on open-pit mining and cyanide technology.

VALORIZACAO

One has to mention also that the legislative
framework evolved by early 2000 from practically no
legal base for the preservation of cultural heritage (in
March 1990 the socialist Law for the national cultural
patrimony was overruled by the Parliament, as it con-
tained provisions contrary to the recently proclaimed
civil freedom) to a quite complex system which allowed
by 2001 the Ministry of Culture to list from the mov-
able industrial equipment (as movables) to large indus-
trial plants (as historic ensembles or sites). The effect
was that by 2001 there were listed in the Annex to the
Country Planning Act - the National Protected Areas 8
objectives of industrial heritage, Rosia Montana includ-
ed, and the Parliament had approved both the Historic
Monument Act and the Cultural Movables Act. That lead
rapidly to a legal protection for more than 700 indus-
trial buildings and sites listed as historic monuments
(2,43 % of the total number of monuments in the na-
tional Historic Monuments List), out of which 20 historic
monuments represent mines or buildings technologi-
cally associated to mining and other 20 administrative
buildings or miner dwellings.

Numerous engines, generators and locomo-
tives were scheduled as treasures of the national cul-
tural patrimony. In order to properly understand the
progress, one has to be aware that in the 1955 List of
national cultural monuments there was only 1 historic
building (re)presenting the industrial heritage. In 1978
the number of industrial heritage historic monuments
in Bucharest barely counted 3 buildings, whereas today
it increased to 20. As a consequence of a continuous
trend of adopting the Council of Europe legal frame-
work in the field of heritage, Romania was by the same
year 2001 one of the first states to sign the Florence
Convention on the protection of European Landscape.

A certain nostalgia, generated by the failure of
the “capitalistic restructuring” of the extractive industry
and fed by the lack of jobs in the former mining regions
lead by 2005 to a shift in the valuation of the indus-
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Figure 2 Figure 3
Anina Coal Mine, 2007 © Irina loana lamandescu. Petrila Coal Mine, 2013 © Irina loana lamandescu.
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Figure 4

Maps showing the position of the iron ore, the non-ferrous minerals and the
coal and their location with respect to the landscape units of Romania. (Maps
are courtesy of Quattro Design Architects and Urbanists srl).

trial patrimony inherited from socialism. Witness to this
changement in attitude is the approval of a new Law on
the preservation of industrial heritage in 2006 and es-
pecially a visible and new interest on behalf of the pro-
fessionals — sociologists, engineers, architects, planners
- in supporting the rehabilitation of the industrial herit-
age instead of its knocking down. Kombinat. Industrial
ruins of the golden era, a foto album telling the story
and illustrating the fate of the huge industrial plants of
socialism published in 2007 in Bucharest is an example
of this shifting from public condemnation towards to a
re-valorization, at least partial, of the huge industrial
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complexes of socialism.

By that period one can notice also that many
cultural operators commenced to ran projects focused
upon the study, research, conservation and enhance-
ment of the industrial heritage. Little by little what was
not known before 1970, only sampled as a curiosity un-
til 1990, publicly blamed until 2000 or seen as a mar-
ginal heritage issue until 2006, namely the industrial
heritage, especially the pre-comunist one, became a
field of professional concern and a fashionable subject
for cultural operators and students in architecture®. The

1 In the last 5 years the number of diploma projects valuing the industrial her-

European funds (FP6, FP7, Culture 2007) and the Nor-
wegian Grants (SEE Mechanism) encouraged research-
ers and cultural operators to study and propose pro-
jects for the conservation and the enhancement of the
industrial heritage.

Several industrial archaeology museums or per-
manent exhibitions were organized after 1990 such as
The Water Museum in Floresti-Cluj, the Steam locomo-
tives museum in Resita and Sibiu, the Mining museum
in Anina, Aninoasa and Motru or the Salt mines muse-
ums of Targu Ocna or Turda (Merciu, 2012: pp.105-107).
After 2007, the EU funded POR (Regional Development
Fund) targeted several sites, in order to rehabilitate
and clean the mining and industrial plants, a strategy
less fortunate with respect to the cultural value of the
industrial heritage. Funds were available to transform
the industrial plants into green areas. Fortunately or
not, due to administrative reasons, the funds available
for such operations were not spend but in a very small
amount, leaving the problem unsolved, but neverthe-
less, not compromised in its cultural dimension.

In Romania, perhaps surprinsingly, the growing
awareness for the value of the industrial heritage large-
ly contributed to the understanding of the concept of
cultural landscape and the methodological approach in
its assesment, conservation and enhancement.

Looking at the geological, geographical and
landscape units maps of Romania one is able to under-
stand that in several regions, the landscape, while be-
ing basicaly moulded by the geological processes, has
been transformed and enhanced by many generations
throughout industrial activities, mining among them.

The landscape displays today characteristics
and values that are unseparable from their support lay-
er of agricultural and industrial activities. This is evident
when we look at the territorial disposition and density
of historic monuments: built heritage is much dense

itage raised to a 10% of the total number of students graduating the Univer-
sity of Architecture and Urbanism lon Mincu in Bucharest (N.A.)
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where human industrial activities, and consequently
trade, were historically significant.

Figure 5. The relationship between the num-
ber and position of historic monuments and the relief
units, with the location of the mining regions. (Maps
are courtesy of Quattro Design Architects and Urban-
ists srl)

Whereas this is not generally the case in cities,
oritis not as visible or relevant, for parts of Transylvania
like the Upper Banat, the Apuseni Mountains, the Jiului
Valley or the Maramures mining regions, the industrial
activities and esspecially mining are the key factor to
understand the authentic values of the cultural land-
scape. In 2010 the National Broadcasting Company ini-
tiated a public competition for establishing the best in
heritage and awarded a prize for its conservation and
enhancement. One of the finalist was the Anina-Oravita
Railway and Cultural Landscape in Banat-Transylvania,
site that received a wide public support. Since then
touristic trains carry visitors with historic locomotives
and carrieges on that track and also in Maramures or
Sibiu regions. Today salt mines like the ones at Slanic
Prahova, Praid, Targu Ocna or especially Turda are in-
tensively visited, with similar fluxes of tourists as the
ones entering the Royal Castle of Peles or the famous
so-called Dracula’s Castle of Bran.

Rosia Montana or when the heritage started to scream

ICOMOS draw the attention upon the potential
destruction of an outstanding archaeological site first
time at its 2002 General Assembly in Madrid. Acknowl-
edging what has been shown as the first results of the
Alburnus Maior Program (of preventive archaeology),
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established by the Ministry of Culture in march 20012,
ICOMOS Xllith General Assembly Resolution said: The
remains of the largest Roman gold mine in the world lie
in Rosia Montana in Romania. This site is in danger of
being totally destroyed by a modern private mining pro-
ject.

Several other Resolutions followed, in 2005 in
X'ian: Call for further evaluation of the significance of
that site and its archaeological heritage in the context of
the cultural heritage of Europe and the world 3, in 2008
in Quebec: Call for the urgent intervention of the Na-
tional Authorities to ensure the appropriate protection
of the site*, or in 2011 in Paris: Affirming the significance
of Rosia Montana/Alburnus Maior, a cultural landscape
which evolved over two millennia, from the unique ves-
tiges of the Roman underground mining system, to the
Middle Ages, Renaissance and the Modern Times, togeth-
er with the traditional mining town, inherited from the
Habsburg times.

Many resolutions, open appeals or public letter
of protest from the professional milieu add particular
notes to the global concern expressed by the Gen-
eral assemblies of ICOMOS. Bodies like the Romanian
Academy, or the University of Cluj-Napoca (ROMANIAN
ACADEMY, 2012) or the Academy of Economic Studies

2 Ministerial Order MCC nr. 2504 from 07.03.2001

3 The text of the Resolution on Rosia Montana at the X'ian 2005, 15" General
Assembly was proposed by the ICOMOS International Scientific Committee on
Archaeological Heritage Management (ICAHM) and the International Scientific
Committee on Vernacular Architecture (CIAV)

4 While resolving on the subject Rosia Montana, the ICOMOS General Assembly
in Quebec (2008) took in consideration not only the previous ICOMOS Resolu-
tions, but also the ICAHM Statement on the mining concept at Rosia Montana
in Lyon, France, at the European Archaeological Association Conference on 9
September 2004, as well as the official statements of the Romanian Academy,
those of all the religious communities, also those of professional bodies, such
as the European Council of Architects and the Romanian Chamber of Archi-
tects. The General Assembly also took into consideration that the Ministry for
the Environment and Sustainable Development of Romania interrupted the
licensing procedure for the mine proposal and suspended the evaluation of
the environmental impact study prepared by Rosia Montana Gold Corporation,
that irrevocable court decisions in Romania that annulled an archaeological
discharge certificate issued earlier to exploit the Carnic Massif and also ascer-
tained the illegality of Rosia Montana’s urban plans.
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in Bucharest analysed the mining project from different
points of view, from the economic aspect to the envi-
ronmental and social impact, expressing serious doubts
about not only the capacity of the mining company to
guarantee the environmental standards but question-
ing the technical and economic feasibility of the pro-
ject in the context of its huge risks for the area. Profes-
sional international organizations like the International
Union of Architects® or the International Committee for
the History of Technology® supported thru resolution
of their assemblies or congresses the preservation of
the Rosia Montana site. More than 1000 scholars from
academies, universities or research centres in archaeol-
ogy or history signed a petition requesting the authori-
ties to stop the mining project.

An advisory Presidential Commission on the
preservation of the built and natural patrimony urged
the government to consider the heritage of Rosia Mon-
tana of outstanding importance and save it. The Na-
tional Commission for Historic Monuments, an advisory
body of the Ministry of Culture expressed unanimously
its opinion that the significance of the Rosia Montana
area is to be analysed in the framework of the UNESCO
World Heritage Convention. Last but not the least, the
NGO's concerned by heritage, social and environmental
issues called for protests for several weeks in the fall
of 2013 against the decision of the Prime Minister to

5 The International Union of Architects and the European Council of Architects
together with the Romanian Union of Architects, the Romanian Chamber of Ar-
chitects and the University of Architecture and Urbanism lon Mincu Bucharest
issued on June 28" 2007 a Resolution supporting the assessments of the herit-
age and of the social values of the site and urging the authorities to halt the
mining project, list the site in the UNESCO World Heritage List and re-draw the
local and regional territorial policies with respect to the principles of sustain-
able development. A second resolution with the same requests was adopted
by the XXIlird Congress of the International Union of Architects held in Torino,
July 2008.

6 The International Committee for the History of Technology at the XXIII Inter-
national Congress of History of Science and Technology (01/08/ 2009) adop-
ted a resolution concerning the Site Rosia Montana — Alburnus Maior in which
ICOHTEC asked the authorities to take immediate measures of protection of
the site, as it is considered unacceptable any project which puts in danger the
integrity of the site.
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Figure 5

The relationship between the number and position of historic monuments and
the relief units, with the location of the mining regions. (Maps are courtesy of
Quattro Design Architects and Urbanists srl).
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Figure 6
Rosia Montana Gold Corporation Open-Pit Mining Project: from desk to street review.

approve the mining project, with important concessions
to the mandatory legal conditions imposed by the Law
for the Protection of Historic Monuments, the Law for
the Preservation of the Archaeological Heritage or the
Law for the Preservation of Protected Areas. The Rosia
Montana issue was by then the most important herit-
age case thatinvolved not only the experts, but also the
students, local inhabitants and laymen.

Facing protests of several tenth of thousand
people for a couple of months, with less and less po-
litical support from its political partners, the Prime
Minister had to step back and did that by instating a
Parliamentary Commission which was commissioned to
draw a report on three aspects: the heritage, the envi-
ronmental and the economic issues of the mining pro-
ject (ROMANIAN PARLIAMENT, 2013). The Report of the
Commission was a negative one and recently the Par-
liament approved it, closing, at least for the moment,
an episode of the recent history of the ancient site of
Alburnus Maior.

What stands behind all these facts and events?

Romania never faced such a public concern
and commitment for a subject of either environmental
or cultural heritage. Rosia Montana lead thousands of
experts, tenth national and international professional
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bodies, lots of NGO's and a total of a couple of hun-
dred thousand people supporting or marching in the
streets for Rosia Montana; mass media and internet fi-
nally joined and propelled a national debate. The sub-
ject caused a crack in the ruling political coalition and
generated a Special Parliamentary Commission. What is
the explanation of this public commitment, adjoined to
the expert bodies’ opinions that since as early as 2002
expressed in favour of the preservation of the Alburnus
Maior values?

A couple of architects, Balici St. and Apostol V.,
draw in 2010 a comprehensive Tentative List Submis-
sion Format describing the values and the characteris-
tics that make Rosia Montana — Alburnus Maior a poten-
tial World Heritage Site. In their opinion Rosia Montana
— Alburnus Maior might be a cultural landscape of an
outstanding universal value taking in account the large
scale well preserved examples of ancient, mediaeval,
modern and contemporary technologies in gold mining,
as well as with respect to the natural, urban and rural
landscape generated or transformed by the thousand
years old mining activities.

The document assesses also the factors of in-
tegrity and authenticity, explicitly offering management
solutions as alternative to the open-pit mining project’.

7 The Tentative List Form was draw in French (the official language established
by UNESCO in the World Heritage Convention, together with English) the origi-
nal being deposited by the Association Archaeology, Restoration, Architecture
to the Ministry of Culture in 2010.

Justification of the OUV; criteria met:

IV Criterion. The systems of industrial exploitation conserved represent an
outstanding testimony for the history of roman, mediaeval and modern gold
mining. For the Roman period the underground landscape is extremely signifi-
cant, as a witness of the concentrated effort of the Roman administration for
the extraction of gold: in approximately 50 years in ancient times one of the
most extended and complex mining networks has been created. The testimo-
nies of the mediaeval and modern mining are significant for the pre-industrial
period (...)

V Criterion. The traditional mining town is a specific example for the typical
exploitation of the mineral resources in the pre-industrial period, witness-
ing also the moment of balance between the pre-industrial and the industrial
revolution period. (...) Ultimately, Rosia Montana is a mining village frozen at
the exact moment of its transformation into an urban settlement. The min-
ing landscape of Corna and Red Valleys is highly representative for the pre-
industrial period (...)

VI Criterion. The famous wax tablets made the site of Rosia Montana famous
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Figure 7
Excerpts from Rosia Montana Tentative List Form (Balici & Apostol, 2010).

Even though the Tentative List Submission Format was
discussed and approved in the National Commission for
Historic Monuments in January 2011, the Ministry of
Culture never submitted it to the World Heritage Cen-
tre. Later that year, the prestigious Babes Bolyiai Uni-
versity of Cluj-Napoca organized a multidisciplinary in-
ternational conference on "Rosia Montana in Universal
History”, whose resolution was presented to national
authorities and to international professional bodies like
ICOMOS. After analysing the site and the mining pro-
ject from different angles (historic value, economic per-

as they represent one of the most important sources of documentation of the
Roman Law system. {(...)
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spectives, social aspects, environmental constrains) the
Conference, by the signatures of the President of the
Romanian Academy, the Rector of the Cluj-Napoca Uni-
versity and the President of Romanian ICOMOS, urged
the authorities “to stop the (...) current project which is
extremely unfavourable to the interests of the Roma-
nian people. It must be replaced with a development
plan and with a strategy for sustainable regional devel-
opment, while preserving its material and spiritual her-
itage of global value.”

The soundness of the assessments made by the
Romanian heritage specialists received an international
confirmation in 2011 throughout the study “Statement
of Significance. Carnic Massif, Rosia Montana, Jud Alba,
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Figure 8
The sheer scale of the open-pit mining project. Courtesy of arch. Serban Sturza.

Romania” performed by prof. Andrew Wilson, David
Mattingly and Michael Dawson at the request of the
Minister of Culture and with the support of Pro Patrimo-
nio Foundation chaired by Sherban Cantacuzino. Even
though the conclusions of this study were kept secret
for almost 2 years by their beneficiary, their public
presentation in summer 2013 explain, at least partly,
the determination of the public in demanding to the
authorities the immediate listing of Rosia Montana in
the UNESCO World Heritage List in Danger. " Carnic mas-
sif constitutes part of a wider cultural landscape of high
significance, comparable in magnitude to “outstanding
universal value” in the UNESCO criteria for World Herit-
age Status. The evidence of Roman mining in Carnic is
part of the largest, most extensive and most important
underground mine complexes within the Roman Empire.
It is, in this important respect, unique. (...) Rosia Mon-
tana represents a landscape of probably unparalleled
complexity, of great significance for the history of other
periods too. (...) The Roman mines at Rosia Montana
represent the most extensive and most important under-
ground Roman gold mines known anywhere.” (Wilson,
A., Mattingly, D, Dawson, M., 2011:7)

The extent of the ancient roman mines called
in the Rosia Montana Gold Corporation project for an
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Figure 9
The area of the open-pit mining project compared to Bucharest City Centre.
Courtesy of arch. Serban Sturza.

extremely extended open-pit mine. Compared to im-
portant urban settlements and even compared to the
natural scale of the mountains around Rosia Montana,
the dimension of the open-pit clearly will ruin the per-
ception of the landscape and minimize the significance
of the few historic buildings and ensembles that will
survive the mining techniques.

The public up-rise and concern about Rosia
Montana is probably due to the accompanying envi-
ronmental and economic setbacks of the project, and
not primarily influenced by the cultural factors. While
marching with my students in the Bucharest protests in
autumn 2013, we often asked people nearby why were
they against the project. The reasons for their march-
ing against the mining project were first related to the
disappointment related to the political leaders which
only one year before claimed the opposite, then the
concern about the environmental issues and the feel-
ing that the economic grounds were favouring only the
mining company, and only last they were concern about
the cultural heritage, the preservation of the traditional
landscape included. They claimed Rosia Montana to be
listed in UNESCO World Heritage List not because of a
profound knowledge about the outstanding universal
value of the site but because of their belief that only

Figure 10
Roman funeral stelae (property of Mining Museum Rosia Montana).

international bodies can be trustful in the matter of
opposing to the project. This sui-generis sociological
enquiry revealed us the particular characteristic of the
cultural landscape: it has a multidimensional inner mat-
ter and a multi directional significance. In the peculiar
case of the mining heritage, the material heritage is as-
sociated to an intangible European value: it is thru gold
and salt mining the Romans had spread their civiliza-
tion in Dacia Felix (the Transylvanian part of Romania),
the gold and coal mining, as well as the iron ore built
ties between Transylvania and the other regions within
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the Austrian Empire. The European Union was first born
as the European Coal and Steel Community (1951). Of
course that not many of those rallying for Rosia Mon-
tana were aware of the deep roots of its patrimony, or
of its European or international significance.

Nevertheless, several tenth of thousands of peo-
ple supporting, a site like Rosia Montana, proves that a
mining cultural landscape communicate messages that
today are valuable for laymen: the value of an evolv-
ing cultural landscape were one can see how people
were working, transforming the environment and liv-
ing throughout two thousand years, and especially the
message of the continuity of this social and economic
phenomenon. Time has brought to Rosia Montana lay-
ers of cultural diversity, materialized into churches of
5 faiths, celebrating the mass in 3 languages. For the
contemporary citizen looking for the authentic, Rosia
Montana and its mining heritage can not only display
architecture, archaeology, landscape, intangible herit-
age, but a unique opportunity to compare in a single
experience what elsewhere it would take a lot of time
and many journeys to complete.

Michael Crichton wrote in Timeline: “Authen-
ticity will be the buzzword of the twenty-first century.
And what is authentic? Anything that is not devised and
structured to make a profit. Anything that is not con-
trolled by corporations. Anything that exists for its own
sake and assumes its own shape. But of course, nothing
in the modern world is allowed to assume its own shape.
The modern world is the corporate equivalent of a for-
mal garden, where everything is planted and arranged
for effect. Where nothing is untouched, where nothing
is authentic. Where, then, will people turn for the rare
and desirable experience of authenticity? They will turn
to the past. The past is unarguably authentic. The past is
a world that already existed before Disney and Murdoch
and Nissan and Sony and IBM and all the other shapers
of the present day. (...) The past is real. It's authentic. And
this will make the past unbelievably attractive.”
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Perhaps that is what the cultural landscape of
mining regions - democratically and generously - offers
us today.
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Introduction

The present case study is part of the PoPaTERVA 2013-2016 research project entitled
‘Settlements and Landscapes at the Terva River Upper Valley’, which, among other subject
areas, is focused on the archaeological study of Iron Age settlements and landscape. At
the Terva Valley Archaeological Park, the Iron Age period has a remarkable expression
across nine inventoried hill-forts: Cabego, Sapidos, Brejo, Nogueira, Malh6, Murada da
Gorda, Muro de Cunhas, Cerca de Sapelos and Sapelos (Figure 1).

The dense occupation of this region seems to be related with an intentional
exploitation of existing mineral resources (gold and tin primary deposits). The remains are
identifiable in the exploitation areas of Brejo, Sapelos, Limarinho, Poco das Freitas and
Batocas sites that unquestionably have all endured an intense activity in Roman times
(first century BC / fourth century AD).

The present research project falls under the problematic of interpreting social and
economical structures of pre-Roman societies located on the peninsular northwest, and
their consequent Romanization process. In addition, this project seeks to demonstrate the
existence or the lack of specialized pre-Roman settlement patterns determined by the
exploitation of mineral resources.

Action Plan

Detailed topographic surveys will be conducted in each hill-fort site at the primary
project stage, with the aim of recording in detail defensive archaeological structures, such
as defensive wall sections, trenches and fields of rocks planted on the soil, alongside
building remains. The surveys are expected to determine the complete mapping of the
defensive systems, the housing and the layout of other buildings, in order to enable a
morphological and functional rehearse analysis. At the Sapelos hill-fort site, a complete
survey based on prospection works via electrical resistivity and georadar will be
conducted for the first time.

On a second stage and based on prospection results, remote detection and
conducted topographic surveys, it will be possible to rigorously assess the archaeological
sites research potential and, consequently establish a diagnosis archaeological survey
plan that generates stratigraphic profiles, establishes occupational sequences and
their corresponding chronologies. The excavation of archaeological surveys equally
aims to recollect material evidence to enable the typological characterization of the
technological apparatus correlated with different occupational stages and improves the
overall chronology.

The last stage of the project will focus on the analysis and interpretation of obtained
results, both on the local context of the Terva river upper valley area and on a wider realm
including the Barroso and western Tras-os-Montes regions.
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First Results

The topographic surveys conducted in all hill-fort sites located on the Terva valley
have already been conducted. They have substantiated the dense occupation of the
region and revealed the diversity of existing hill-forts typology that differ in size and
physiographic location, as well as, in the greater or lesser complexity of their defensive
systems, alongside the distinct existing technical and construction solutions.

However, it is necessary to improve existing records related with defensive structures
and building remains through the development of elevation and surgical surveys, in order
to determine a detailed characterization of architectonic typologies and construction
solutions adopted in each site, in addition to improving the definition of functionalities
and chronologies.

The data collected with this project is expected to contribute towards a comprehen-
sive understanding of settlement modalities and hill-fort typologies, of architectural and
construction solutions, and of tools and modalities employed in the exploitation of the
surrounding landscape, while enabling the establishment of thorough Iron Age chronolo-
gies for the Terva River upper valley.

Figura 1 - The location of the Terva River upper valley hill-forts.

Figura 2 - The topographic surveys of Cerca, Cabego and Sapelos hill-forts and corres-
ponding outline developed by Santos Junior (in JUNIOR, A. et al. 1983 e 1986).
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Figura 3 - The topographic surveys of Malho, Nogueira and Murada da Gorda hill-forts
and corresponding outline developed by Santos Junior (in JUNIOR, A. et al. 1983 e
1986).
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Figura 4 - The topographic surveys of Muro de Cunhas, Muro de Sapidos and Brejo
hill-forts and corresponding outline developed by Santos Junior (in JUNIOR, A. et al.
1983 e 1986).

Figura 5 - Distinct topographic surveys perspectives conducted at the Terva River upper
valley hill-forts.
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Remote mapping analysis and remote sensing inscription in strategic pegmatite
prospecting programs is advantageous in cost/benefit terms of extension and density of
coverage allowed.

The chosen remote mapping analysis supports were multispectral images from
LANDSAT and SPOT, as well as imagery available in Google Earth Pro. These were
treated using digital enhancing processing, that included contrast broadening, RGB
combination of spectral bands, analysis of main components and Maxver classification.
The combination of these enhancement techniques contributed to an easier definition
of geometrical, chromatically, textural and spectral patterns of pegmatite presence. The
conjugation of the digital enhancement procedures with regional spatial analysis made
allowed the selection of narrow areas, where fieldwork was carried out.

As a line of innovative research capable of supporting pegmatite prospecting through
remote sensing, reflectance measures of pegmatitic material and surroundings were
obtained. The correspondent survey was done through the use of spectroradiometers
and the spectra obtained were organized in a specific database. These could be correlated
with spectral oscillations in the satellite images, thus creating a useful acquis to be used
in image processing, namely multi and hyper spectral.

The digital processing used on LandSat and Spot images included the following
techniques:

- Highlighting of individual bands by contrast broadening — it was generally applied the
linear expansion of histograms in initial LandSat and Spot bands for contrast broadening.
The histograms identify the number of pixels with certain gray value in the 0-255 range
(8-bit grayscale).

- RGB combination of spectral bands — natural color and false-color images were obtained
by the combination of 3 bands previously highlighted by contrast broadening. Natural
color images result from the attribution of 3 primary colors (blue, green and red) to bands
1, 2 and 3, respectively, which contain data from the electromagnetic spectra’s visible
domain. The notation will be RGB321. In false-color images at least one of the considered
bands is out of the visible spectra domain having been attributed to it a RGB color.

- Analysis of main components — images of main components (MC) were obtained from
the bands 1, 2, 3, 4, 5, 7 of Landsat satellite and from bands 1, 2, 3 and 4 of spot satellite.
The main components images are based on a strong correlation that may exist between
different bands in which the information is repeated. This way is resumed a group of
variables in a new smaller set, without losing significant part of the information. The MC's
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ordain the information separating the most repeated information. The data on the initial
bands is synthetized creating new bands in terms of their correlation. These new bands
are independent and non-correlated. This way, the difference between materials can be
easily detected (Sinergeo et al. 2013).

- Supervised spectral supervision of images - applied to the cases in which it was
expected the repetition of pegmatitic spectral patterns, or relevant to the identification
of their indicators; their identify action pixels were selected and the reflectance ranges
categorized. It was elected the Maxver classification — the maximum likelihood algorithm.
The maximum likelihood algorithm evaluates the variance and covariance of spectral
response patterns categories, when classifying an unknown pixel.

- By following analogous procedures to those described in Sinergeo et al. (2013), it is
possible to oversee the detection and definition of archaeological structures and/or areas
most prospective for their existence. Also the creation of a spectral library of anthropic/
artefact materials, might concur to the use of hyper spectral imagery in archaeological
prospecting.

The results obtained by La Saponara et al. (2011), Morehart (2012), Laet et al (2007)
e Giardino (2011) are examples of remote mapping analysis and sensing usage in
archaeological prospecting and research.

Note: Most data gathered in this paper were acquired from the 11480 PROSPEG project ("ON2-O Novo Norte e
QREN), funded by the ERDF.
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Introduction

The Cabreira Mountain and Upper Terva valley, N. Portugal, are today characterized
by a shrubland type landscape, with small pockets of woodland existing mainly along
water lines. It is assumed that human communities have long shaped the landscape by
clearing forested areas for pasture and agricultural lands and through the use of natural
resources, in particular during the Roman period when gold mining was especially intense
in the region Upper Terva region. By examining the vegetation history of both areas
through pollen and microcharcoal analysis of peat-type sediment, this study investigates
the changing nature and intensity of land-use over the late Roman period - 4th to 5th
centuries AD.

Objectives

This project aims to reconstruct past vegetation history of both the Cabreira mountain
and the Upper Terva valley and to develop a better understanding of how past human
activity was reflected in the environment. This study proposes a palaeoenvironmental
approach that will attempt to integrate the findings with archaeological and historical
evidence for the region.

Methods

The Gaimbos deposit — Figure 1- (latitude 41° 39" 47.2" N; longitude 008°, 06’
49.3"; altitude 874 m as.l) is located in the Cabreira Mountain corresponding to a
small sedimentation basin. The Batocas deposit — Figure 2- (latitude 41° 45' 18.58";
longitude 7° 35' 58.10"; altitude 550 m a.s.L) is located in the Upper Terva valley and
corresponds to the site of an opencast-type Roman gold mine. Two sets of parallel cores
were collected for each site using a Russian peat corer where the sediment was deepest.
Pollen processed following standard laboratory techniques as per Faegri et al (1989) and
Moore et al (1991). Microscopic charcoal particles (=5 um) were counted at the same time
as pollen, fungal remains and spores. The results are presented in the pollen diagrams as
a percentage of the sum of the total pollen plus charcoal.

Results

Gaimbos (Cabreira Mountain) - Figure 3

Herbaceous taxa are the most abundant while arboreal pollen is lower at <15%.
Cultivated taxa — Castanea and Olea — are present although at low values. Microcharcoal
presence is high. Coprophilous fungal remains values stay at <5% throughout.

Batocas (Upper Terva valley) - Figure 4

Shrub pollen dominates the sequence while arboreal and herbaceous taxa remain
relatively low. Microcharcoal values reach 70% close to mid sequence. Coprophilous
fungal remains presence stays around 5%.
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Conclusions

For the period between the 4th/ 5th centuries AD the Gaimbos pollen sequence
suggests an open pasture-type landscape with small pockets of woodland, perhaps
around water lines and integrating the riparian vegetation. Farming activities seem not to
have been very intense based on the few cultivated taxa recorded. However an intense
pastoral activity cannot be excluded in particular when the presence of coprophilous
fungal remains is considered. There is no evidence of Roman industrial activity in the
Cabreira but intense mining activity was taking place in the neighbouring Upper Terva
valley. The high levels of microcharcoal in the Gaimbos sequence could be reflecting the
industrial activity taking place in the neighbouring area.

For the Upper Terva valley the Batocas pollen record suggests a shrubland-type of
landscape with small pockets of pasture-type areas. There is no record of cultivars. The
presence of Plantago spp. and Rumex spp. however could indicate agricultural or/and
pastoral activities. The presence of coprophilous fungal remains could reinforce the later.
The mid-sequence decrease of the charcoal curve coincides with an increase in Pinus
which could suggest a forest recovery driven by a decrease in industrial activities.

The type of landscape suggested by the pollen records and high fire activity is a
humanized landscape where mining and grazing activities were taking place. In the
Cabreira the nature of the activity appears to have been more of a pastoral/ agricultural
nature rather than reflecting large scale industrial activity. On the other hand the pollen
sequence suggests that in the Upper Terva valley shrubland-type vegetation dominated
with very few indicators of agricultural or pastoral activities. However the microcharcoal
record does not support consistent high fire activity throughout the sequence suggesting
perhaps that smelting was a local and small scale activity. Further 14C dates will contribute
to a better understanding about the nature of this and other observed changes.

Figure 1 - Gaimbos deposit perspective
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Figure 3 - Gaimbos pollen sequence - selected taxa
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Figure 5 - Pinus undiff. Pollen grain (K. D. Bennett, QUB)
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Thinking NW Iberian tin mining:
wich basis for wich perspectives?

Emmanuelle Meunier
CNRS-TRACES-UMR5608 / Université Toulouse Il - Le Mirail

North-western Iberian Peninsula is well known since classical times for its mineral
wealth, which includes gold, and tin. Authors as Diodorus Siculus?, Strabo? or Pliny the
Elder® have written about it and indicated that in the extreme occident was the origin of
tin for Mediterranean countries (fig. 1). Even if they all agree about this general situation
and the importance of NW Iberia as a supplier for Mediterranean tin trade, they don't give
any precise information about where the tin was mined, nor by whom and since when.

Despite this lack of clear information, the importance of NW Iberian tin during
Antiquity (and even in prehistoric times) is a fact usually accepted. But which basis do
we actually have to study it? Reviewing the bibliography about tin mining in the area
delimited by Atlantic Ocean to the west and north, the Douro river to the south and by the
eastern limit of tin mineralization was the purpose of my master 2 work* and this poster
is based on it.

A brief recent historiography

After classical authors, we have to wait until the 18" c. and the Enlightenment to find
some works which give us concrete data about tin mining in our area. Cornide Saavedra
y Folgueira is the oldest author whose work was accessible’. He did not questioned the
classical texts, and give some examples of tin mining places from Galicia or Northern
Portugal. We realize that very few tin deposits were known in that time: he noticed only
3. It seems that people had forgotten where the tin was mined in NW Iberia. We will
have to wait the end of the 19' c. to find more information about tin deposits, from an
English mining engineer who worked in our area: Borlase®. The number of known sites has
increased since the second half of the 19* and made him accept than classical authors
were right when they wrote NW Iberia was a wealthy tin producer. In the beginning of the
20" c., the abbot Alves redacted an encyclopedic work, Memorias arqueoldgico-historicas
do distrito de Braganc¢a’, whose second volume deals with mineral resources from his area.
This book really provides a lot of data, although the chronology indicated is sometimes
quite vague.

Continuing in the 20" c., most of the information comes from mining engineers,
because of public incentives in order to work tin and tungsten deposits. In Spain, the
Instituto Geologico y Minero de Espafa (IGME) is the entity who stores all the reports about
these investigations. In Portugal, the database SIORMINP, managed by the Laboratério
Nacional de Energia e Geologia (LNEQ), available in internet, gives us information about
tin deposits, although it does not show elements about possible ancient works. We can
collect from this channel data about the geological context and the type of mineralisation
in each case. The negative point is the criterions used to detect and assess the interest of
the ore deposits are not comparable with the ones used in archaeological times.

The last group of documents is made up of archaeological works. The archaeological
path towards field work in mining studies has been slow. Archaeologists started studying
classical texts and objects from museums, and the first theories about the importance and
chronology of tin mining were built without field data. Joleaud gives us the first example
of such a work in 19298 within two pages and a half, he maintains that tin had to be mined
in NW Iberia since the Bronze Age to make possible the production of all the bronze axes
known. Geological information is little by little integrated, for example by Serpa Pinto in
1933 in a synthesis about Portuguese mining activity during Bronze Age® or by Davies in
1935 in his Roman mines in Europe®®.

The development of mining archaeology since the 70s helped to make the field work
increase in this speciality and brought some new questioning around technical patterns
and the organization of ancient mining activity, but not a lot of work has been done about
Iberian tin. From Muhly’s work in 1973 to the last Domergue’s synthesis about mines
of Antiquity in 20082, we find nearly the same: after reminding the classical texts, the
geological data is used to tell where tin deposits are situated and the same few sites are
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quoted as Roman works. One problem of studying tin mining is that an important part
of these works were done in alluvial deposits which don’t leave important remains, as
pointed out by Allan®3. But the example of Merideth works'* in centre of Portugal and
Spanish adjacent areas shows that it is possible to find very old tin mining remains with
field work.

The sites catalogue

All the documents reviewed were used to establish a catalogue which results are
shown in the map (fig. 2). Most of the sites are known by the LNEG or IGME, and for
them we only have information about recent mining. When it was possible, the relation
with archaeological sites was done. The modern sites are the ones supposed to have
been mined between the 16t and 20" c. In fact, we have very few information for mines
previous to the second half of the 19t c. This doesn't mean that we can't find older works
in those places but that we don't have positive information about their antiquity.

The ancient works (table - fig. 3) are supposed to be at least from Roman period.
Some of them could be even from Bronze Age. The Roman smelting plants have been
included in this category. The chronology was established in different ways. First,
founding archaeological material, even if not always reported as well as we should wish,
is an indication. Then, when the mine is very close from known sites from Roman or earlier
period, like in Carvalhelhos, Ervedosa or Neixon, we can link the mines with the living
places. Some works are very similar to Roman alluvial gold mining, with canals and a
particular outline. However, some sites are supposed to be Roman without the authors
telling us why. We have to consider this information carefully. We also have to notice the
complete lack of information about tin mining in medieval period.

Perspectives

We can see very easily with the map that north-western Iberian tin wealth is not only
an illusion given by the classical authors. In the Roman period, in the context of imperial
organization, which could be the place of the mines from our area? How many of them
could have been worked in such an ancient time? We know some types of ores were
easier to work. Alluvial deposits are supposed to be the only kind of them mined before
roman period. Is their localisation logical with the social theories who use tin mining as an
explanation? (fig. 4)

We also have to recognize that the positive data we have from the field about tin
mines are very tiny. Field surveys give us some very significant elements, and some recent
works are very interesting. In Galicia, the academic work of C. Ferndndez in the south of
the Ourense province, directed by B.Comendador Rey, is a first example. In north-eastern
Portugal, the study carried out by C.M. B. Martins about the relation between mining
remains and other archaeological sites brings some more precise information about
ancient mining®®. Also B. Curras’s ongoing project in the Baixo Mifio*¢, even if focused on
gold mining, provided data about tin mining.

However, excavations in the mines or around them are nearly inexistent. As it has been
shown by recent research in mines in south of France as at Les Barrencs?’, chronological
data might have to be reviewed depending on dating given by *4C analysis on charcoal
collected inside the mines, during archaeological excavations. What will be found in
Iberian tin mines when excavations will be done? The relation between the mines and
other archaeological sites will still be possible to keep? Field work including excavations
in the mines, and not only surveying, is essential to progress in our understanding of
north-western Iberian tin mining.
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N° [Name Elements |Ore type Criterion for ancient v
4 |Arteixo Sn smelting Archaeological site; Roman artifacts & Bronze Age
plant; axe
9 |Cances Sn smelting plant |Roman castro with slags and cassiterite
San Salvad smeltin, . )
15 (oo n o, |Archacologieal site; mined alvian close to i
28 |Picota Sn smelting Tin slags worked again in the 40s, probably Roman
33 | Bujan Sn primary; Ancient mining works detected by modern mining
secondar research
] ] Superficial "very ancient” works observed during the
43 [San Finx Sn, W, Mo | primary R
20" ¢. mining
Playa de . ] ]
48 ¢ Sn secondary | Tin alluvium on the beach said to be worked by Roman
Barrafia
49 [ Vidres Sn secondary | Proximity with the castro_of Neixon
51 |Isla Sn unknown Mines considered as ancient since the 18" c.
54 | Carbia Sn primary Mines supposed to be known since Roman time
57 |Corpifio Sn smelting plant | Archaeological site with Roman artifacts
12 |Los Boliches |sn.cu [P Ancient superficial mining works detccted by modern
secondary | mining research
73 |Isla de Ons _ Sn unknown ‘Works said as ancient, and modern ones
g0 |17 - G |Primany: Many superficial works, most of them from the 19" c.
Monterrey | secondary | or beginning of the 20", but which could be much older
90 |Arcucelos |Sn primary Mine said to be roman, worked again in 18" and 20" ¢.
. . Ancient underground works discovered by modern
Monterrei - primary; . . .
100/ " lsn mining; superficial works are said to be roman.
Villardevés secondary .
Possible smelting plant
110/ Penouta S, Ta primary Roman castro in the mining area,»a.ncient works
destroyed by modern opencast mining
. Ancient underground work revealed by modern
Montesinho - primary, . N - .
114 Au, Sn mining; shapes of superficial work remind Roman
Franga secondary - S .
techniques, mainly for gold mining
133 Argozelo S, W primary Ancient underground qurk with Roman artifacts
revealed by modern mining
142| Chacim Sn? Ag? |primary Already considered as ancient in the mid 18" c.
143 Vila Verde Sn primary [Already considered as ancient in the beginning of 18" ¢
149 Ervedosa Sn secondary Roman castro close to the mine
primary; Close to the castro of Carvalhelhos where cassiterite

was found with eveidence for tin casting

soaComodo o T on gy |ROmAN Ay of mining with a tunnel in one of the
Monte Furado river's meander
209|Cabanas Sn smelting plant | Archaeological site with Roman artifacts
210|Estordos Sn, W unknown Roman artifact
213 |Facha Sn primar Roman typology of opencast work
215[Lanheses _|Sn secondar Roman typology of opencast work
Meixedo - primary; Roman artifacts told to have been found during
217| . Sn, Au -
Vila Mou secondary modern mining
219|Folgadouro  |Sn, Au primary; An.c|enl works cut by.modem mining; .archaeological
secondary |artifacts collected during modern alluvium dragging
223 |Paulinhos Sn primar; Tegulae found close to superficial opencast work
229|Salave Sn, Mo ? _|primar Roman typology of opencast work
Rio Bibei Sn, W secondary Alluvium said to have been mined by the Bibalo people
Arnoia Sn secondar Remains of ancient works
Limia Sn secondary Remains of ancient works

Figure 3 - Ancient sites, tables
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Gold-Silver Antique Mining "Districts” from Metaliferi Mountains, Romania.

Geographic, Geologic and Archaeological Crosscutting Perspectives.
The case of Bucium-Butura-Vulcoi-Corabia mining Complex

Gabriel Munteanu
CNRS-TRACES-UMR5608 / Université Toulouse Il - Le Mirail

The Metaliferi Mountains, situated in the southern part of the Apuseni Mountains
which are located in north-western Romania, represented an important source of metals,
especially precious metals since Prehistory. The arrival of Roman administration after the
Roman conquest of the territory including the Apuseni Mts. (former Dacia) at the begin-
ning of 2" c. AD triggered a major development of the mining activity, especially for gold
and silver. This significant mining activity growth was sustained by a better administration
of the territory and a better management of mineral resources, technical achievements
and human resources which altogether mirrored the well organization of the Roman Em-
pire at that time. The Roman mining and the connected human activities left significant
traces still visible in the field at surface and in the underground as well in spite of heavy
post-Roman mining activities. To distinguish different historical periods of mining rep-
resents a real challenge and needs an interdisciplinary approach between archaeology,
geology and geography.

Our research starts with surface and underground survey followed by an architectural
study of the Ancient mining works in hard rock which are still preserved and accessible
in security conditions. The first aim is to identify and characterise from typological point
of view these mining remnants. Further efforts are made to integrate the mining activity
in a broad archaeological and historical background. Our new results together with other
recent' and older? archaeological finds fully confirm a flourishing mining activity dur-
ing Roman times at the scale of the so-called "Golden Quadrilateral”® from the Apuseni
Moutains.

At the scale of this territory of about 1000 square kilometres several "mining districts”
or smaller territorial units are separated taking into account the organisation and adminis-
tration connected to the management of the mining sites. Each mining district comprises
at least one but usually several mining complexes*. The geological and geographical
distribution of relevant indices (mineralizations and archaeological vestiges) suggest the
existence of at least six Ancient mining districts corresponding to the actual localities of: 1)
Rosia Montana; 2) Bucium; 3) Zlatna-Almasu Mare-Stanija; 4) Baia de Cris-Tebea-Caraci; 5)
Brad-Ruda-Valea Arsului; and 6) Baita-Sacaramb. Until now the epigraphic and archaeo-
logical evidences indicate the existence of only one central management centre known as
Ampelum, corresponding to the actual town of Zlatna, where were located the representa-
tives of the Roman power, or the procuratores aurariarum. However, the implantation of
this important administrative centre on the eastern limit of the mining area only 30 km
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west of the Roman colony Apulum (the present day town of Alba lulia), the capital of Dacia
Superior, suggests that secondary mining management centres conducted by subprocu-
ratores aurariarum should be also created. This hypothesis can be strengthened by an
inscription discovered at Baia de Cris®.

Another good example of mining district leaving apart the well known Roman district
of Alburnus Maior (Rosia Montana)?, is the Bucium district, located 7 km south of Rosia
Montana. Situated in the south of Bucium Roman mining district the best preserved mining
sector is represented by the mining complex from Butura-Vulcoi-Corbia . The abundance
of the mining vestiges of probably Ancient origin which are still visible in the above men-
tioned mining site, suggests a huge potential of the site even if the archaeological data
gathered from diggings and available at moment are scarce’. Among the identified vestig-
es we may count the followings: large amplitude surface and underground mining works
widespread along an alignment of more than 1 km long, 800 m width and more than 300
m depth; ore treatment facilities, easily identifiable on the southern bare slope of Vulcoi-
Corabia massif, i.e. waste dumps, water tanks, channels for water adduction; traces of stone
edifices probably related to mining activities.

Three incineration necropolises discovered in the southern part of the mining district
and archaeologicaly investigated between the end of 19" c¢. and mid 20* c,, as well as in
2004 confirmed the settlement of a mining population originating from Illyria, certainly
mine specialists, similar with those ones known from Alburnus Maior mining district.

The intense Roman Au-Ag mining activity from the southern part of the Apuseni
Moutains is beyond any doubts. There are many Roman mining districts potentially rich in
vestiges but only Alburnus Maior or Rosia Montana district was subjected to real mining
archaeological research. At the present level of knowledge there are few pertinent ele-
ments to point out and to distinguish different Ancient mining epochs at the scale of the
whole Golden Quadrilateral.

Aknowledgments: Reaserch carried out in the frame of PhD scholarship at University of Toulouse lI-Le Mirail
(France) by Gabriel Munteanu, under the direction of Beatrice Cauuet (CNRS-TRACES) and Barbara Armbruster
(CNRS-TRACES).
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Figure 1 - Physical map of Romania and location of "Golden Quadrilateral”

Figure 3 - Map of Butura-Vulcoi-Corabia mining complex with geological context and
distribution of the archaeological vestiges

References
National Research Program Alburnus Maior

2 Since early 19" c. to late 20" c. we may chronological cite among the most important
references the followings: M. Ackner, F. PoSepny, G. Téglas, K. Papp, M. Urban, S. Rakoczy , O.
Davis, T. P. Ghitulescu, N. Maghiar, M. Macrea, D. Tudor, V. Christescu, D. Protase, I. |. Russu, A.
Santimbreanu, V. Wollmann.

3 This designation was use for the first time by the Hungarian geologist M. Palfy in the early
20" c. who delineate the geographical area hosting the richest Au-Ag ore deposits from
Romania; the geographical corners of the Golden Quadrilateral are represented by the
following localities: Baia de Aries (NE), Zlatna (E), Sacaramb (S) and Baia de Cris (W).

The "mining district” termis used here to define a geographical, geological and archaeological
space which is summing up archaeological vestiges and indices containing one or several

Figure 2 - Map of the “"Golden Quadrilateral” with Neogene volcanic formations
including the major gold-silver ore deposits and delineation of the Ancient mining
complexes and districts

Figure 4 -Mining and dwelling areas of Butura-Vulcoi-Corabia Complex

mining complexes, ore processing facilities (crushing, grinding, etc.) and metallurgical
processing sites, dwelling areas, cultural and funerary sites as well as administrative sites. In
other words a mining district should comprise all or at least parts of the activity defining the
chaine opératoire, from mine/ore to object.

° The discovery location of this inscription is not accurately known.

¢ Mining site subjected to a multi-annual international mining archaeological research
program focused on Roman mines conducted by B. Cauuet (CNRS-TRACES, University of
Toulouse Il -Le Mirail, France).

7 Excepting several fortuitous discoveries, archaeological diggings were conducted at the end
of 19" c. by B. Lukacs (1878-1879) and G. Téglas (1895), at the beginning of 20" c. by O. Floca
in 1938 and by the archaeological systemic reaserch made by “Dacien and Roman Civilisation
Museum” of Deva and “Institute of Systemic Archaeology” of Alba-lulia in 2004.
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Introduction and objectives

The use of techniques based on 3D point-clouds for modeling and documentation
of cultural heritage! and the mapping and survey of archaeological landscapes 2 has
evolved remarkably and it's becoming of a widespread use. In the case of the mapping
and prospection of mining landscapes, areas which are usually densely forested, the
identification and documentation of archaeological features, coupled with its size
and complexity, is still very problematic when relying on well-known methods such as
photointerpretation or fieldwork.

The introduction of airborne laser scanning (ALS) or airborne Light Detection and
Ranging (LiDAR) helped to overcome this problem because of its unique capability
to penetrate vegetation canopies, allowing the documentation of the underneath
topographic surface and thus the identification of archaeological remains®. The
effectiveness of airborne LiDAR in detecting new archaeological sites and features and in
improving the documentation of the already known is well proved, so ALS has completely
revolutionized the area of archaeological survey“. Given this, we present in this study
some preliminary results related to the potential of airborne LiDAR to archaeological
research of ancient mining landscapes.

Study areas

We have selected two study areas in Galicia, Spain (Fig. 1), comprising different types
of Roman mining: one in a primary context (Carballifio) (Fig. 2-a and c) and the otherin a
secondary one (Os Milagros do Monte Medo) (Fig. 2-b and d).

The Carballifio area is located in the Galicia-Tras-os-Montes Zone (GTMZ zone)s. The
GTMZ belongs to the internal zone of the Hercynian belt and is composed of a relative
autochthonous and parautochthonous units overthrusted by allochthonous complexes.
This area is located in the Schistose Domain, which is composed by a monotonous
sequence of schists crosscutted by the so called G2 granites (Carballifio massif) that
are syn-D3 two micas granites and leucogranites®. Gold mineralizations are spatially
associated with G3 granites (Boboras and Irixo massifs)’. G3 granites are biotite-dominant
two mica granites® (Fig. 3-a). Locally called Gobras de Madarmas, it was exploited in
quartz veins (with strike N10°W that agree with the open pit main orientation), where
arsenopyrite, scorodite and gold can be found in veins®.

The Os Milagros do Monte Medo area is a secondary deposit in opposition to the
primary deposits of Carballifio. The geology is very simple and the Romans exploited the
horizontal layers of quartz conglomerates, deposited over barren clay-sand formations,
all from the Quaternary period™ (Fig. 3-b).

LiDAR data processing

The PNOA (Plan Nacional de Ortofotografia Aérea), the Spanish National Plan for
Aerial Orthophotography (http://www.ign.es/PNOA/), promoted by the Spanish National
Geographic Institute (IGN), has made public available an almost complete LiDAR and
orthophotographic coverage of Spain. In our study areas, the aerial images for orthophoto
production were acquired in June 2011, while the LiDAR data were acquired in September

2011 using an IGI LM 5600 sensor, operated at a laser wavelength of 1064 nm from a
flight altitude of 1000 to 1800 m (above sea level). The beam divergence was 0.5 mrad,
the pulsing frequency 70 kHz, the scan frequency 50 Hz, and the scan angle +10. Up
to four returns per pulse were registered, with an average measuring density of about
0.5 points per square meter. To generate the Digital Terrain Models (DTM), the Adaptive
Morphological Filter (AMF)** was used for filtering terrain points. A kriging interpolation
method with a 1 m cell size was used to generate the DTM.

To enhance the contrast of archaeological features, we have applied the Morphologi-
cal Residuals Model (MRM)2, that uses a mesh decimation algorithm that allow us to dis-
criminate between positive and negative microtopographies at a local scale, representing
real changes in elevation rather than calculations based on steepness and slope direction
or light exposure.

Results

As we can see from the chosen examples, Romans were able to mine primary and
secondary gold deposits. In case of the primary ones, they tend to be limited in space,
since they usually exploited structural (linear) enrichments. That is not the case for
secondary deposits, since they need to wash a huge amount of rock remains, that Las
Médulas is an extreme example, in order to extract the low gold content.

In the Carballifio area, one can clearly appreciate the contrast between the original
and the modified landscape, both by the mining activities and the construction of a
hillfort**. The morphology of the mining operations indicates that the excavation was
applied directly onto a vein or veins system sharply defined. The southern extension of
the open-pit should be understood as a need to drain the mining works.

In the case of the Os Milagros do Monte Medo exploitation, it occupies an area of
approximately 6 km2, dug on alluvial Plio-Quaternary or earlier belonging to an ancient
river channel, now defunct. Despite the vegetation that nowadays covers the mined area,
is possible to reconstruct the mining structures from historical aerial photos, before
afforestation has been made?4 (Fig. 5-b). One can notice several levels of operation (up
to 3), conducted on the remnant river terraces, using different methods like “trench-
channels” (Fig. 4-1) and “stream-cuts” (Fig. 4-2), which in some cases tend to overlap,
and “convergent furrows" (Fig. 4-3). When compared to the previous photo interpretation
(Fig. 5¢), the MRM image shows a greater level of detail of the mining structures (Fig. 5d).

Final remarks

The MRM images have allowed an immediate general display of the surface mining
operations without the need of a detailed processing of aerial photos, a task that can
be very demanding when dealing with complex structures, as in this case. Thus, the
initial work of photo-interpretation is speeded, although one cannot completely ignore a
more detailed and integrated study of the landscape and, of course, ground-truthing the
archaeological evidences.

Note:This work has been supported by the Archaeolandscapes Europe project (www.archaeolandscapes.eu).
The first author acknowledges the Portuguese Science Foundation (FCT) for the SFRH/BD/65143/2009 grant.

Figure 1 - Location of the study areas

Figure 3 - Geological maps at 1:50.000 scale: Carballifio region (a), Os Milagros do
Monte Medo (b) and Au and Sn-W mineralizations and relationships with differ-
ent granites in the surroundings of the Carballifio study area (1) (Gloaguen 2006)
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Coal mines? That was more than fifty years

they close, he said!
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Survey and mining

The coal deposits, interstratified with limestone and marls from the Middle and Upper
Jurassic, spread over the counties of Porto de Més and Batalha, mainly along the Lena
valley, allowed the settlement of a significant mining industry during about one hundred
years. Systematic survey of potential of the region in coal and iron, begin in the early
second half of the nineteenth century, under the plan of industrial development spurred
by the Liberal government. Carlos Ribeiro (1813-1882), a State mining engineer, carried
out the first geological local studies, looking for both coal as for iron, outcropping in
several points! (Ribeiro 1857; 1858). Expectations over the quality of coal that, according
to studies performed at the official laboratory of Casa da Moeda in Lisbon had shown “a
power similar to Newcastle coal”2. Nevertheless, lack of money and investors, political
instability and so on, delayed the industrial exploration to the times of World War I, when
imported coal short supply due to the maritime embargo.

Mining was underground, by shafts and galleries excavated according the direction of
coal beds, and the ore transported in mine cars with a capacity of 600 to 800 kg running
on Decauville track, manually pulled (fig. 1). First attempts concerning mechanical mining
date from the Great War when it was necessary to increase production; however, more
significant investments have been done by the end of the twenties, with the purchase of
electrical and compressed air equipment.

In the meantime, activity was increasing in the mines of Bezerra and Vale de Bragadas,
Porto de Més (fig. 2), both discovered in 1920, that produced the highest quality coal all
over the region.

The major obstacle

All the engineers who studied this region since the XIXth century, pointed out clearly
as the main problem to solve, the lack of fast and cheap transport. Roads were few and
in bad disrepair, and the coal had to be transported in ox-carts or mules and then in
coaches till the points of exportation or consumption. The solution was to build of a
mining railroad, linking the mines to the Linha do Oeste (Western Line) of the national
railway company (C.P) in Martinganca train station (fig.3), also facilitating the supply to
the cement factory at Maceira that had come into full operation in 1923, and consuming
coal from Lena’s mines. This only happen about 1930, after the Match and Tobbaco
Timper Supply Comp., have acquired mining concessions and all the assets of the former
dealership. This Company, among other projects, extended the railway from Batalha to
the mines in the ridge of Candeeiros mountain, passing through Porto de Moés, where
all services (garages, workshops, office) were settled. Taking advantage of the facilities
granted by the legislation, the Caminho de Ferro Mineiro do Lena (Lena Mining Railway),
built in narrow gauge (1.00 m) was also open to the public service of passengers and
goods in a joint service with the national railway?.

However, they are still very clear traces of its activity, reported by the remains of the
train stations, the platform where the rails rested, well preserved in the hills section of
Pevide mountain, opened on “live rock” (fig. 4), now transformed into a cycling track with
superb and privileged view over the village of Porto de Més, the Mendiga's valley and the
Jurassic karst of Candeeiros mountain.

The last sections of the railroad that do not already providing service since the end
of World War Il were dismantled during the 1950s, when it was sold the remains of the
railway heritage of the mining companies.
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The Lena mine-mouth (power) plant

The most appropriate solution to the lower quality coal from the mines of Batalha,
which had no buyers due to the high percentage of ash and sulfur, was it local burning
for electricity production. Suggested many years ago a plant with an initial power of 500
kW, began to be built in the late twenties, close the center of Porto de Més, where an
appropriate water supply to the stem engines was guaranteed, although it made the
production more costly as it involved the transportation of the coal from the Alcanadas
mines (Batalha) in a dedicated extension of the railway which was not completed until
the World War 114 (fig. 5).

As it happened with the train, the power plant, fully operational in 1932, come
to solve immediately the problem of the lowest quality coals, making the exploitation
of the mines feasible, but it opened also, to the Company, a new and timely business
area: the transport and distribution of energy all over the region, through its own high-
voltage network. Once more, the Company was benefiting from the favorable political
conjuncture, towards the development of the new national plan of electrification of the
country, drawn by engineer Ferreira Dias (1900-1966), responsible for the direction of the
electric State Services. Furthermore, low cost energy would allow the full development of
the mining works in the southern end of the mining camp where the coal seemed to be
of higher quality (Cabego do Veado and Valverde mines), which, however, did not come
to confirm.

The production of Lena's power plant, mainly fed with the coal of Batalha's mines
allowed the electrification of the mining works and, from 1933, the fully supply of the
neighbouring villages for public lightning. This year was also the starting point for the
industrial supply, taking energy to the cement factory of Maceira-Liz, and later, to the
important weaving factory of Alcobaca.

Final comments

The overall production of the Lena mines rarely exceeded 10,000 tons a year until
the power station in Porto de Més went into operation in the early thirties, increasing its
production significantly afterwards and trebling it during World War 2 when it reached
approximately 40,000 tons in 1945. The production declined sharply in the late forties
due to strong competition from the producers of hydroelectricity, to whom Lena's power
plant it was sold, definitively closed in 1951, implying the immediate closure of mines
and firing staff a situation with severe social consequences all over the region.

Emptied of all equipment, the building and the cooling tower of the plant (fig. 6) still
standing recalling an era of industrial progress, waiting for its recovery for future cultural
purposes, as well as one or two shafts, remembering the continuous movement of mans
and ore, in certain periods all around the clock.

Coal mines? That was more than fifty years he said! Nevertheless, as said those old
miners (fig. 1), the memoirs of the work and fellows at the bottom of the mine, the coal
and passenger trains, the whistles of the power plant and the limestone landscape where
shafts and tunnels were excavated - live mining heritage -, are still there, to merit study
and appreciation as structuring elements of the collective memory.

Figure 1 - Artur Rosa e Antdnio Santos, former miners, recall past lives with the author.
Ph.MCCB, 2013

Figure 3 - The coal train in the station of Martinganga, Ph. The Match,1927. AGHM, LNEG
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Figure 2 - Location of coal loading station at the mine Bezerra, Ph. The Match,1927.

AGHM, LNEG

Figure 4 - Preparatory work for the railway platform, in the hills of Pevide (Porto de
Més). AHGM, LNEG
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Figure 5 - Construction detail of coal silos in Alcanadas mine, 1941. Unknown author;
coll. Victor Guerra
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Introduction

The present case study is part of the PoPaTERVA 2013-2016 research project entitled
‘Settlements and Landscapes at the Terva River Upper Valley’, which, among other subject
areas, is focused on the archaeological study of traditional architecture. Traditional
architecture is uniquely represented in the five Terva Valley Archaeological Park/TVAP
villages: Ardaos, Bobadela, Nogueira, Sapelos and Sapidos (Figures 1 and 2).

In order to initiate this broad research program, the village of Arddos has been selected.
The village is located on the foothill of the Pindo Mountain and it is responsible for the
organization of one of the widest agricultural alveolus existing in the northeast valley
border of the Terva River head.

In addition to preserving the traditional architecture housing distributed in narrow
and sinuous streets converging into small public squares and still maintaining the original
medieval morphology (Figure 3), the village of Arddos combines a group of features
considered to have a significant potential for the overall understanding of its origin and
evolution:

- It is located on the route of an ancient itinerary in the Barroso highlands that
corresponded to the layout of the XVII Roman Road connecting Bracara Augusta (Braga) to
Asturica Augusta (Astorga) via Aquae Flaviae (Chaves).

- It is referenced in the thirteenth century royal inquisitions®.

- It presents architectural examples that are significant for the understanding of the
diverse formal models and the multiple technical and construction solutions.

Objectives
The present case study has the following main aims (Figure 4):

- Understand the urban morphological evolution;
- Characterize the architectonic solutions in terms of shape and construction techniques;
- Provide a knowledge tool for the sustainable management of built heritage;

- Rehearse the application of an Archaeology of Architecture specific methodology in the
study of urban centres.

ON2:== & = BOTICAS

Methodologies

The urban morphology will be defined and analysed based on diverse types of current
and historical cartography (orthophotomaps, corographic maps, aerial photography).
In the initial research stage, a survey detailing the existing main components has been
developed, in order to segment data related with current orthophotomaps, namely:
built heritage (with clear distinctions being made between what is still in use and what
has been demolished), streets, pathways and blocks, walls and agricultural parcels. A
distinction has also been established with regards to the main architectonic markers that
are represented by public edifications, such as: the communal furnace, churches and
chapels, fountains and tanks (Figure 5).

The chronological sequence of the urban morphological evolution will be
developed and based on a comparison between old cartography and data emerging from
documentation, either in epigraphic dates records existing on building facades or through
the stratigraphic analysis of existing structures.

The characterization of architectural elements includes the detailed description of
built heritage and uses structured and normalized records referring to the buildings,
the built structures and/or their existing components. The practical guide related with
the architectonic heritage inventory produced by the Institute of Housing and Urban
Rehabilitation (IHRU) and by the Management Institute of Architectural and Archaeological
Heritage (IGESPAR)? will be adopted (Figure 6). The architectonic models to be defined
will be graphically represented in maps, elevations and cross sections.

The architectonic analysis of the buildings will be based on the stratigraphic readings
of elevations (with the correspondent sequential diagram) developed from orthorectified
photography?.

All the emerging data will be archived and processed in a digital format, and included in
the dataTERVA and the sigTERVA databases.

Expected results

In addition to the thematic cartography and 3D models corresponding to the
interpretation of the urban morphological evolution and architectonic types existing
in Ardaos, the present case study is expected to be an important contributor towards
the validation of its used methodology and, essentially, improve the overall knowledge
related with the origin and the evolution of urban centres located within the TVAP area,
and, thus, adding to the qualification of their landscape.

Because architecture, both style or popular, also reveals the history of societies
producing it, "...it is important to convey to the citizens, through an up-to-date heritage
insight, the importance of the permanence of memory as a reference guide towards the
future...although uncertain...”
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During the 2nd World War, the increasing demand for tungsten by belligerents,
Germany and England, fomented unrestrainedly mining in rural northern and central
Portugal. Tungsten was used to produce military hardware. Mining played an important
role for local economic development, and left deep scars in the local landscape and
memory. With the end of mining, pits were closed and abandoned, leaving behind the
mining heritage. These abandoned mining territories were left to decades of abandonment
and neglect, and now they represent a valuable cultural legacy that could stimulate the
creation of tourist activities and promote social and economic development.

Rio de Frades is a very small village, trapped on the Arada and Freita hills, nearby
Arouca. It is part of the territory of Arouca Geopark, a member of the European Network
(EGN) and Global Geoparks (GGN), under UNESCO protection®. During the 2" World War,
Rio de Frades was one of the most important tungsten mining complexes in the region.
It was managed by a German company called Companhia Mineira do Norte de Portugal
(CMNP). This company converted Rio de Frades into a “city"?, by building a number of
infrastructures, such as electric lighting®, mining support buildings, housing for miners
and staff, roads.*

Mining changed Arouca's history and culture, pointing up a unique fact that two
war enemies shared the some mining territories. On Rio de Frades’ side, there were the
Germans, and on the other side in Regoufe, just about 5 km far, the English. Tungsten
exploitation meant new job opportunities, and had attracted thousands of people from
around the country, either to work as miners, or to work as “pilhas">. The “wolfram fever"s,
the sudden wealth and conspicuous consumption had an impact on the habits and
customs of the region, where presently there still are some stories of that time that remain
in people’s memory.

The case study of Rio de Frades focuses on the perspectives of stakeholders and
experts regarding the main key resources with tourist potential and revealing some of
the most important measures to stimulate cultural tourist valorization of that mining
territory.” So, some of those measures include environmental improvements, establishing
security procedures , clearing vegetation , placing information signs with maps and what
kind of materials / equipment should be used, building infrastructure to support tourism
activities such as car parking, bathrooms and lockers, accommodation and restaurants.

This type of cultural heritage only makes sense if it is shared with all society and
extended to young and future generations, for that it is important to create musealization
proposals and tourist dynamics about this mining legacy, such as the project "Routes of
Wolfram in Europe - Memory of Men and Industrial Heritage"®. This project aims to create
a route of wolfram mines that will be extended from Rio de Frades throughout all Europe
involving the countries that have wolfram mines. It was challenged by the European
Institute of Cultural Routes (IEIC)°. At the moment, some mines territories have already
been identified to be part of this project, such as Rio de Frades, Regoufe, Chas, Moimenta,
Vale das Gatas, Borralha, Carris, Ribeira, Argozelo and Panasqueira.'®

An interpretation center proposal based on interactive technologies might by a
sustainable solution to this territory, since it promotes interactive activities that will
invite the tourist to explore the cultural tourist heritage of the mining territory through an
amount of triggering emotions and unique experiences.

Today, after more than fifty years since this "wolfram fever ", the mining heritage in
Rio de Frades, for lack of maintenance and investment, is ruined, and the memories are
fading away as the main actors of that time are fading over time. Therefore, it is urgent
to develop tourism activities as a way of recovering and rehabilitating this praiseworthy
mining culture, not only the material one but as well as the retrieval of memories and
stories of those times.

Figure 1 - Original Village of Rio de Frades

Figure 3 - Remains of some mining complex managers and engineers’ houses

Figure 5 - Former worker of Rio de Frades Mining Complex

References

SA, Artur et al. Geoparque Arouca - Geologia e Patriménio Geoldgico. Arouca. Camara Muni-
cipal de Arouca. 2008

2 LAGE, Maria Otilia. Wolfram=Terra Revolvida, Meméria Revolta-Para Uma Andlise Transversal
da Sociedade Portuguesa ( Anos 1930-1960).Tese de Doutoramento. Universidade do Minho,
Braga. 2002; VILAR, Anténio. O Volfrdmio de Arouca no contexto da Segunda Guerra Mundial. 2@
ed. Arouca. Camara Municipal de Arouca. 2008

3 By that time only few cities in Portugal, such Porto or Lisbon, had the privilege of electrical
lighting.

* LAGE, 2002; VILAR, 2008; SILVA, . M. Volfro! Esbogo de Uma Teoria Geral do”Rush” Mineiro. O
Caso de Arouca. Arouca. ADPA- Associacdo de Defesa do Patriménio Arouquense.2010

5 “Pilhas” were a kind of tungsten poachers, who usually during the night caught surrepti-
tiously tungsten stones on the hills, or just picked some stones nearby the mining ores with-

Figure 2 - View of the remains of the core of Rio de Frades tunsgten mining complex

Figure 4 - Former miners's houses. Currently locals are living in them

Figure 6 - Descents of D. Argentina, a widow of former miner at Rio de Frades
Mining Complex

out the companies permission in Vilar (2008, pp.132-133)

¢ Expression used to refer the tungsten rush.

7 Ferreira, Claudia Vaz. Potencial Turistico do Patriménio das Minas de Volframio —Rio de Frades
(Arouca), Dissertacdo de Projecto de Mestrado, Instituto Superior de Ciéncias Empresariais e
Turismo, Porto, 2012

8This project was identified by Instituto Superior de Ciéncias Empresariais e do Turismo and
Centro de Investigacdo Interdisciplinar e Intervencdo Comunitaria.

?1ts headquarters are in Luxembourg and it is the responsible entity for the Cultural Routes of
the Council of Europe since 1998.

° Ferreira, L et all. Rotas do Volframio na Europa - Meméria dos Homens e Patriménio Indus-
trial. Percursos & Ideias -Revista Cientifica do ISCET.2011/2012, n® 3&4 - 22 série, pp.107-
112.


http://routesofwolfram.eu/industrial-heritage/rio-de-frades-en.html
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http://routesofwolfram.eu/industrial-heritage/rio-de-frades-en.html
http://routesofwolfram.eu/industrial-heritage/regoufe-en.html
http://routesofwolfram.eu/industrial-heritage/chas-en.html
http://routesofwolfram.eu/industrial-heritage/moimenta-en.html
http://routesofwolfram.eu/industrial-heritage/vale-das-gatas-en.html
http://routesofwolfram.eu/industrial-heritage/borralha-en.html
http://routesofwolfram.eu/industrial-heritage/carris-en.html
http://routesofwolfram.eu/industrial-heritage/ribeira-en.html
http://routesofwolfram.eu/industrial-heritage/argozelo-en.html
http://routesofwolfram.eu/industrial-heritage/panasqueira-en.html
http://www.coe.int/
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Heritage landscape of metal mining in the Upper
Tamega Valley (Ourense, Spain): Arcucelos mines

Cristina Fernandez, B. Comendador Rey, F. Gonzalez, N. Amado
Universidade de Vigo / Facultade de Historia - GEAAT

Figure 1 - Upper Tamega Valley in Galicia (Spain) Figure 2 - Tin mining map, Tamega Valley. 1786 (AGS)

Landscape’s natural value in Upper Tamega region is unquestionable, but it is not only
characterized by its natural richness and diversity. This is the case with its industrial, geological and
mining heritage, since the works of mining exploitation through history have been documented
from the XVIith century onwards. Here stands out tin mining in the mining groups of Vilar de
Cervos (Vilardevos) and Arcucelos (Laza). Nevertheless, this important tin area of the Ourense
province lacks studies since Antonio Meijide Pardo's creditable approach in 19452

This work is framed within the actions of the Higher Témega Project (INOU), directed by
the GEAAT from the University of Vigo, along with the Asociacion Cultural Alto Tdmega and the
Sociedade Antropoléxica Galega. A preliminary investigation was developed on metal mining and
geological, industrial and mining heritage on the Tamega Valley, especially taking into account
metal mining in Arcucelos. This documental approach was made from the starting point of the
materials in the archives of the Archivo Hist6rico Provincial de Ourense (AHPOu).

Even if some texts date mining benefit back to the XVIith century, we can establish a
chronology of the contemporary exploitation (1858-1964) through the information obtained from
accounting ledgers, files or payment of taxes. We add to this research the interest of documented
records on galleries or rests of “ancient works”. In the same way, documentation allows us to
research about works unknown to this moment, in open-pit trench, in Vilamea (Laza), in addition to
the relation with the exploitation of gold mineral.

This first step underscores the interest of completing the record of this mining landscape
with a more interdisciplinary approach, besides the importance of its recovery and valorization
from a social perspective: it constitutes a first-hand resource for the region, and from the cultural Figure 3 - Arcucelos tin mining area (Laza, Ourense) Figure 4 - Vilamea area, (Laza, Ourense)
and educational point of view it can be linked to the Tdmega Valley landscape protection. All this
actions are being socially demanded by the very same fabric of cultural associations of the region,
with the objective of energizing and revitalizing resources thus far unknown.

?
§
I\

Figure 5 - Esperanza mine plan, Arcucelos. 1888. AHPOu Figure 6 - Upper Tamega Project Logo
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Santa Justa and Pias Mountains.

Why Protect and Value?

Cristina Madureira; Paula C. Machado; C. Marques (translation)

Valongo Municipality

Mountains of Valongo ...

The Serras de Santa Justa e Pias have a rich natural and cultural heritage, which results
from a combination of several factors, especially his geographical location, geological and
geomorphological diversity of relief, climate and soil composition. (Fig. 1)

Located in Valongo council, a few kilometres from Porto city, in 1998 the Parque
Paleozéico de Valongo® was created, to protect the mountains geological and mining
heritage that is expressed at a stratum, palaeontology, tectonics, geomorphology
and mineral resources level, with special evidence to the fossilized deposits and gold
mineralization, explored by Romans, dating from the Palaeozoic Age

These Mountains are associated to a great geological structure, from tectonic origin,
named Anticlinal de Valongo, from 345 M.a. (Mega Annun) which corresponds to an
antiform fold with asymmetrical flanks towards NW-SE, corresponding to Serras de Santa
Justa e Pias, divided by River Ferreira’. (Fig. 2)

In this territory we also find habitats with a huge number of fauna and flora species
with special status of preservation, leading to its integration/classification in Sitio Rede
Natura 2000 - Sitio PTCON0024 Valongo.

Three species of Pteridophytes— Culcita macrocarpa, Lycopodiella cernua, Trichomanes
speciosum are specially relevant with spotted distribution, limited to some wet slopes
and to some ancient mining pits4, also the Salamandra-Lusitanica (Chioglossa lusitanica),
endemic amphibian from Northwest Peninsula, that lives in small water courses or in
mines, on which they lay, yearly more than 10 thousand eggs, being the Serras de Santa
Justa e Pias one of the international reference places to their reproduction. (Fig. 3)

Also relevant is the presence of insectivore plants and species with endangered
habitats such as: Sucissa pinnatifida, Dryopteris guanchica, Drosophyllum lusitanicum,
Linkagrostis juressi, Narcissus cyclamineus, Rhinolophus ferrumequinum and Miniopterus
schreibersii® among others...

The abundance of natural resources of this place, soon arouse Man'’s interest. Whose
presence has been reported since Prehistory as the Casa da Orca (natural shelter), castros
(fortified villages) as the ones of Santa Justa, Couce and Pias. (Fig. 4)

The gold mineralization associated to quartz attracted the Roman presence from
the | century B.C. to the Ill century AD., when they were devoted to gold exploitation.
They were responsible for the first big change in landscape, by vegetation cut down, by
the introduction of new species, but mainly by the opening of pitfalls and pits, by the
construction of “lavarias” (mineral processing places) and communication ways, as also
mineral residues heaps. The Fojo das Pombas is the most known and there were found
remains dating from that time. (Fig. 5)

River Ferreira has been, since medieval times, responsible for moving the countless
millstone of mills along its banks. The milling industry was in the origin of baking and
biscuits production. Simultaneous to the wealth produced by the sale of these products,
was the loss of the plant shed covering of mountains by the necessity to keep the furnaces
lit day and night, and another landscape change. (Fig. 6)

The XIX century brought more exploration of mineral wealth from the slate to the
antimony, wolfram and tungsten, which contributed to another landscape change, to the
appearance of new human activities and of a more intense change.

The sacredness of this place dates back to the passage of S. Martinho de Tours,
connected to Pias, puddles in the rocks in the mountain top, where there is always water,
even in the most severe heat wave and where his horse is said to have drunk. The Middle
Ages refers hermitages and nunnery that were materialized in the XIX century with the
construction of three chapels (Santa Justa, S.Sabino e Sr.2 dos Chaos), in the mountain top
and near the pitfalls, to exorcise evil forces, to which the pilgrimages and annual picnics
contribute to humanize.

The XX century brought a huge change to the mountain due to the massive eucalyptus
monoculture in the sixties, which destroyed many traces left throughout centuries,
brought plagues of weeds led the way to fires that let it unrecognizable.
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On the right bank of River Ferreira emerges the Aldeia de Couce, the only inhabited
place on these mountains. It has been classified as “Aldeia de Portugal” by the Village
Tourism Organization and it is a small population with strong rural experiences, connected
with land and natural local resources. The block of houses was built with schist and quartz
blocks originating a vernacular architecture.

Also noteworthy is the orally transmitted knowledge that lasts in time. This assumes
an important role as it allows the knowledge of cultural values and religious faiths to go
from generation to generation, sometimes confusing the popular imaginary with true story.

Living cultural landscape

The Serras geological, biological and cultural-historical diversity has been long
recognized. The fusion of their natural values and cultural-historical results in the unique
nature of the landscape of Serras de Santa Justa e Pias, “where remembrance (of the
organized relationships between man and environment) is reflected in time"’ allowing a
million of years “"Landscape History” to be built, creating a fertile and diverse landscape,
reflection of a continuous cultural route, thought important to be protected by promoting
its classification, in 2010, as Landscape Protected Area, with about 1.070,27 ha.

Why valuing and to whom?

The intention behind this territory development is to recognise the importance of
natural and cultural values adding usefulness, enabling the functions plurality that they
can offer at identity, cultural, social and economic level, to prevent the devastation of
their physical memory®.

For that, it is necessary for this knowledge to be known by the community in general
so as to create an affective connection, adopting and promoting protection measures.
The creation and implementation of a territory plan management, creating integrated
solutions, even involving different interests: from residents, from private and public
owners and their users it is decisive to catch investment activating the economic local
activities, like herding, beekeeping, gastronomy, sports practice and nature and leisure
tourism.

We cannot forget the “territory lovers” who even though not being fully part of the
local community, they are interested in its future and resist to abandon it, thus being an
important tool for its protection, development and management.

Integrated and sustained development of its territory. Challenges...

- Reinforcement of local population self-esteem;

- Provide for the needs of local inhabitants — Aldeia de Couce - because the
responsibility of keeping these mountains as living landscapes is also theirs;

- Regulate and discipline recreation, leisure and sport activities;

- Promote knowledge and awareness to natural, cultural-historical values to its
preservation, development and sustainable use;

- Promote the monitoring and scientific research of natural and cultural heritage;
- Create infrastructures for tourism support;

- Diversify cultural and touristic offer providing leisure spaces for the local population
and visitors;

- Reinterpret heritage values to be understood and recognized by the public;

- Promote activities in the Centro de Interpretagdo Ambiental;

- Activate and increase interpretative and leisure routes;

- Create different communication aid.

Figure 1 - Mountains of Santa Justa e Pias by Google Earth with pedestrian routes
- adapted by Jodo Moutinho

Figure 3 - Egg of Chioglossa lusitanica - Jodo Moutinho

Figure 5 - Fojo das Pombas - Raquel Viterbo

References
1. Iniciativa da Camara Municipal de Valongo em parceria com o Centro de Geologia da FCUP.

2. Couto, H. - Parque Paleozéico de Valongo. Preservar por qué e para qué? In Conservar para
qué?, Vitor Oliveira Jorge (coord.), 2005, pp. 199-211. FLUP. Departamento de Ciéncias e
Técnicas do Patrimoénio. Centro de Estudos Arqueolégicos das Universidades de Coimbra e
Porto (Fundagao para a Ciéncia e Tecnologia).

3. Couto, H.; Dias, A. G. — Parque Paleozdico de Valongo: Patriménio Geolégico - Valongo: CMV,
2001, p.20.

4. CMV & CIBIO - Conservagdo de 4 Espécies Raras em Valongo, 2004, p.16.

Figure 2 - Mountains of Valongo - Valley of River Ferreira - Jodo Moutinho

Figure 4 - Casa da Orca

Figure 6 - Mill Valley of River Ferreira

5. Sequeira, F; Alves, P. C. P. M. — Parecer Faunistico, CIBIO — FCUP, 2009, p.1 (documento
integrado no processo de candidatura a Paisagem Protegida Local das Serras de Sta Justa e
Pias).

6. CAMARA MUNICIPAL DE VALONGO - Serras de Valongo tanto para descobrir, Valongo, sd,
p. 48,51.

7. Guimaraes, J. A. G. - Paisagem do Douro. In Jornadas de Arqueologia da Paisagem — Uma
Abordagem Multidisciplinar: Livro de Resumos, Porto, 2002, p. 2.

8. Macedo, F. W. V. P. de - Prote¢do e valorizacdo de paisagens associadas as casas-forte
medievais. Tese de Mestrado em Arquitetura Paisagista. Faculdade de Ciéncias da Universidade
do Porto, Porto, 2012, p. 27-28.



Santa Justa and Pias Mountains.
Why Protect and Value?

Cristina Madureira; Paula C. Machado; C. Marques (translation)
Valongo Municipality

VALORIZACAO

201



na Europa Ocidental Simposio Internacional
Investigacdo e Valorizagdo Cultural Boticas 25/ 26/ 27 Julho 2014

Paisagens Mineiras Antigas

PARQUE ARQUEOLOGICO
DO VALE DO TERVA

Romanian gold mines in danger

Katarzyna Jarosz

International University of Logistics and Transport

The Romanian gold mines in Transylvania are in danger of being destroyed. Rosia
Montanad is a poor agricultural community of sixteen villages in Romania.The population
of Rogia Montand was 3,290 inhabitants in 2002 and decreased to 2,609 in 2001" . It
lies 400 km from Bucharest and 140 km from Cluj-Napoca, in the Apuseni Mountains,
on the steep slopes of the Carpathians. The community is surrounded by the Rotundul,
Varsul, Curmadtura, Ghergheleu, Cetate, Orlea and Tille massifs. Two small rivers, Abrudel
and Rossia flow through the community and the surrounding?.

The history of gold mining in this region dates back over 2000 years, back to the
Roman Empire, which had one of the largest networks of gold mines. This needs further
explanation. Today's territory of Romania was inhabited by the ancient populations of
Dacians (Getae, Thracians). Together with copper, gold was another new material which
was discovered in the Carpathian Basin and the Balkan region. Gold objects have been
found at various sites across this part of Europe in settlements as well as in burial
contexts®.

In reaction to financial difficulties, the Roman emperor Trajan, decided to expand
his empire. The target of this expansion was Dacia, a kingdom beyond the Danube which
included the Carpathian Mountains, known for their rich gold mines. Through the course
of two wars with the Roman legions between 101 - 102 A.D. and. 105 - 106 A.D,, Trajan
was successful in defeating the Dacians. In 106 A.D., Trajan’s army defeated their army,
along with their king, thus making the greatest part of Dacia into a Roman province.
The colonization of this region with Roman elements, the use of the Latin language,
the assimilation of the Roman civilization, as well as the intense development of urban
centres, led to the Romanization of the autochthonous population. In the end, under
pressure from the Goths and Carpi, the Roman administration withdrew two hundred
years later. However, the intermarriage of the Dacians with the Roman colonists had
already formed the Daco-Roman population, which constitutes part of the ethnogenetic
process of the Romanian people. The issue of ethnogenesis is one of the most sensitive
points in Romanian history.

For approximately two millennia traditionalsmall-scale mining has been going on,
lasting until the Communist nationalization, which took place in 1948. Rosia Montana is
therefore one of the oldestexisting mining centers. It was mentioned for the first time
by Herodotus in 513 B.C. He writes about the Persian king Darius, who started a war
against the Agathyrsi — Scythians from the banks of River Maris (Mures) — in order to seize
their gold. The legions of Traian used to take the Dacian gold to Rome. They left a unique
network of galleries underground that are over 25 kilometers long*.
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In this small, apparently unimportant town, there are 43 architectural monuments
from the XVIII-XX centuries, that have the status of historical monuments, and 6
archaeological sites, that have been declared as historical monuments of national and
universal value. In the “Cetate” massif, there are Roman mining galleries and shafts; in
Orlea, there is a museum with 400m of galleries open to the public. In one of the Roman
galleries, Catalina Monulesti Roman waxed tablets were discovered. They contain records
of mining administration and today are considered an important source of information
about Roman law. There are still remains of Roman mining equipment. On the surface,
there are also remains of baths, official buildings, temples, mausoleum, sanctuaries with
votive altars, and also a necropolis.

In 1997 a Canadian firm, Gabriel Resources (under the banner of Rosia Montana Gold
Corporation S.A.), which specialised in mining exploitations and development, bought the
exploitation rights for the region of Rogia Montand®. No-one was particularly surprised
when a geological survey discovered that there were layers of gold and silver, with the
possibility of extracting 300 tons of gold and 1600 tons of silver,. The Rosia Montand Gold
Corporation wanted to extract 314 tons of gold and 1,500 tons of silver. This would
destroy mountain tops, dynamite four mountains, force hundreds of families to leave their
homes, and would contaminate a lake (containing 215 million cubic meters of water) with
cyanide. It posed a clear threat to local air, water, soil, and the community's way of life.
2000 people would have to be relocated and 900 homes and churches, not the mention
the cemeteries, would have to be demolished®. But first of all, the Romanian Government
would need to permit these operations. From the very beginning the project aroused
controversy and protests. There was a clear conflict of interest between opponents and
the supporters of the projects. From the very beginning, both political and public opinion,
has been divided as to whether the project should start or not. The Canadian company
promised they would provide jobs and assure economic stability in the area, on the other
hand, the project was resisted because its terms and conditions overwhelmingly favoured
the Gabriel Resources than the Romanian state.

Although the company said it would provide new jobs, the scheme’s opponents
claimed it would destroy the archaeological site and devastate the environment. Different
non-governmental organizations, notably Icomos, Europa Nostra and Alburnus Maior
have highlighted the potential destruction of the archaeological sites and the natural
environment.

Note: Translated by Antony Hoyte-West

Figure 1 - Rosia Montana in relation to Romania and Europe
(http://mmediu.ro/protectia_mediului/rosia_montana/dvd-rosia-montana_
ro_eng/Rosia%20Montana%20Project/3%20-%20Envir%20and%20
50c%20Mngmt%20System%20Plans/Community%20Sustainable%20
Development%20Management%20Plan%20-%20Plan%20L/FIGURES/
Fig%201.1%20R0sia%20Montana%20in%20relation%20to%20Roma-
nia%20and%20Europe.jpg), retrieved the 26th of March 2014
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Figure 2 - Protests against Rosia Montana Gold Corporation project
(photo by Katarzyna Jarosz)

Figure 3 - Rosia Montana mine gallery (photo by Piotr Jarosz)

Figure 4 - Protests against Rosia Montana project in London

Figure 5 - (photo by Katarzyna Jarosz)
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Figure 6 - Save Rosia Montana movement


http://link.springer.com/chapter/10.1007/978-3-642-01577-9_11
http://link.springer.com/chapter/10.1007/978-3-642-01577-9_11
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The classification of the Ancient Mining Complex
of the Terva River Upper Valley as a Site of Public

Interest

Luis Fontes

Archaeology Unit of the University of Minho (Scientific Director of PoPaTERVA 2013-16 project)

1. Introduction

Following the review of the archaeological inventory for the Municipality of Boticas
in 2005, intended to support the development of the Municipality’s master plan, it was
considered that “(...) From the group of Roman sites and remains, the mining exploitations
at Pogo das Freitas have an heritage value of high scientific and historical interest, and
its conservation and dissemination deserves the special attention of its municipality and
supervising entities. (...)"%.

In recognition of the importance of the archaeological group and accepting the
implementation of an active policy that values endogenous resources, the Municipality
of Boticas has requested the Unity of Archaeology of the University of Minho to develop
a program proposal for the “Preservation, Study, Promotion and Dissemination of the
Ancient Mining Complex of the Terva River Upper Valley, Boticas”, in 2006 (Figure 1).
The development of the Program adopted an integrated perspective and presented a
summarized and contextualized characterization of the study area, while identifying the
potentialities and hierarchizing the region heritage assets. It defined as the main priorities
the classification of the ancient mining complex as a cultural asset, the development
of studies and projects, the establishment of infrastructures and equipment, and the
promotion and dissemination of the project?.

2. The classification process

The classification process of the ancient mining complex began in 2006 with the
creation of a Memory by the Unity of Archaeology of the University of Minho (Figure 2)
intended to support the classification proposal to be submitted to the existing Portuguese
Institute of Architectonic and Archaeological Heritage. The proceeding was opened by the
Regional Department for Culture in Northern Portugal/Directorate of Cultural Assets.

This Memory included, other than a generic characterization of the Terva River
Upper Valley archaeological context, a detailed description of archaeological sites
corresponding to ancient mining extraction areas located in the region, from where the
Batocas, Limarinho, Poco das Freitas and Brejo sites were highlighted (Figures 3 and 4).

On October 24th 2012, based on an advice from the Architectonic and Archaeological
Heritage Section of the Culture National Council dating from July 25th 2012, the
Directorate-General for Cultural Heritage published on Diario da Republica (Official
Gazette) (2nd series, N° 206 —issue number 13618/2012), the project decision to classify
the Ancient Mining Complex of the Terva River Upper Valley as a Site of Public Interest
(SPI).

The process was completed in 2013 with a decision on behalf of the Portuguese
government, through the Secretary of State for Culture, to classify the Ancient Mining
Complex of the Terva River Upper Valley as a Site of Public Interest®.

As underlined by the classification order, “(...) Be it for the magnificent scale and the
conservation state of its various structures, be it for its unique features in terms of
authenticity, originality and monumentality that are unparalleled in the region, this
site performs one of the most important national ancient mining complexes and a
remarkable example of the Ancient extractive industry process. The complex stands out
for its exploitation typology, its magnitude and for its high quality in terms of context and
surrounding landscape.

BOTICAS
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The classification of the Mining Complex of the Terva River Upper Valley reflects
the criteria included on the article 17 of the Law n® 107/2001 from September 8th and
related with the technical and material value inherent to the site, its architectonic, urban
and landscape development, its relevance in terms of historical or scientific research and
the circumstances that are susceptible to diminish or lead to the loss of its perpetuity or
integrity. (...)" (Figures 5 and 6).

3. The classification as the anchor for the TVAP project

The Ancient Mining Complex of the Terva River Upper Valley Site of Public Interest
integrates in its SPZ (Special Protection Zone) other important archaeological sites, such
as the Roman mining settlement of Batocas and the hill-forts of Brejo and Nogueira, which
together with the remaining archaeological remains located nearby performs a group of
high heritage value, with an unusual scientific potential for the long-term study of the
Terva landscape evolution.

This heritage group, from which the Ancient Mining Complex performs the main
element, is the base for the development of the Terva Valley Archaeological Park/TVAP.
The TVAP is intended to be an archaeological park with a continuous geographical
nature integrating a group of archaeological sites and historical monuments that are
representative of the diverse landscapes developed throughout the long-term territorial
occupation the area endured. The main goal will always be the promotion of this region
and the exploitation of its potential in terms of historical, cultural and environmental
tourism alongside the farming industry, to be accompanied by continuous research
programs and the subsequent transference of knowledge.

The TVAP project is the result of a vision based upon a bio-economical understanding
of the world and has as its management paradigm the concept of 'sustainable
development’, considered to be the future way to ensure the well being of present day
communities and the hope of future generations.

In the lack of a better view and unless there is evidence to the contrary, the TVAP
solution is the best way found in serving the interests of the local community, the
Municipality of Boticas, the University of Minho and, consequently, the country.

Thus, the conservation, study, promotion and dissemination of the archaeological
heritage resources related with the ancient mining complex of the Terva River upper
valley is not compatible with the exploitation of the mineral resources, as the latter
means the pure and simple destruction of the ancient mining existing remains.

Figure 1
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In 2005, the Municipality of Boticas, aware of the importance that cultural landscapes
would have in a very near future, requested the Archaeology Unit of Minho's University
(UAUM) to design a complete development program based on the region'’s heritage assets,
structured over one of the most emblematic local archaeological sites, the Poco das
Freitas ancient mining complex®.

Braced by an institutional protocol between the University of Minho and the
Municipality of Boticas, the program advanced for implementation in 2010 as
“Preservation, Study, Valorization and Promotion of the Old Mining Complex of the Upper
Terva River Valley”, supported by the Action Plan "Aquanatur — Thermal Complex of the
Upper Tamega” N-99-99-99-99-01-09, which obtained formal recognition as Collective
Efficiency Strategy (CES PROVERE) on 15/06/2009, formalized by a joint Order of the
Ministers responsible, constituting one of its Anchor Project?.

This was the starter up for the Terva Valley Archaeological Park, developed in a sense
of local management instrument, towards the promotion of a highly dynamic cultural
landscape.

The upper Terva valley comprises a complex cultural landscape, stratified by a multi-
scale occupation pattern, imprinted with different levels of settlement options, related
to different historical stages. The first evidence of human occupation in the valley dates
back to Chalcolithic, to which period one settlement site has been identified, near the
yet to be roman mining site of Limarinho. The human occupation remains sparse during
the Bronze Age, but by the beginning of the Iron Age the valley assists to a significant
increase of its population, revealed by the assemblage of nine hillforts, whose remains
are still strong landscape marks on the border mountains that constrain the Terva river
basin (FIG.1a). The large volume of settlement sites, regarding the area extents and when
compared to the surrounding areas of Beca basin, by West, and Tamega basin, by East,
are tied, in our opinion, to the mineral resources available. By the time the Roman Empire
started to expand to the Iberian Peninsula, the gold reserves available in the valley core
were recognized to be valuable enough to justify an extensive industrial exploitation,
reinforced by the settlement of, at least, two supporting mining quarters, established
in the neighbourhoods of the extraction sites. In this period, the settlement pattern
reveals itself amongst the valley lowlands, strategically distributed alongside the roman
road network (FIG.1b). The mining activity decreased to the abandonment or sporadic
exploitation somewhere by the end of the second century. The singularity of the mining
remains was recognized by the Directorate-General for Cultural Heritage that promoted
the “(..) classification as a Site of Public Interest (SIP) for the Old Mining Complex of the
Upper Terva River Valley (structured in three cores: Pogo das Freitas, Brejo and Batocas)".

The known world would change dramatically over the following centuries, and, with
the dawn of nationalities ahead, the territories, at a European scale, were adjusting, based
on volatile boundaries. Updating with this new political reality, the communities of the
valley adjusted as well. By the XIII century, records show that there were six villages, fully
settled in the valley’'s meadow edges, strategically planted between the fertile alluvial
terraces of the lowlands, the ager, and the mountain woodlands, the saltus (FIG. 1c).
As gold exploitation lost its trade importance, the agro-pastoral “industry” became the
main activity from Middle Ages onwards, having yet today a major role in the remaining
villages' economy. The villages of Arddos, Nogueira, Bobadela, Sapelos and Sapidos still
articulate the valley's territory, having the biggest administrative change since the Middle
Ages occurred last year, with the fusion of the Bobadela and Ard3os parish areas.

With this historical scenery in hands, the PAVT project followed a tangible scientific
path, oriented towards the knowledge, assessment and promotion of this territory. On
this conceptual basis, multidisciplinary recognition projects were held, in areas such as
Archaeology, Biology, Geology and Paleoenvironments, not only to increase the knowledge
about the valley's genesis and idiosyncrasies, but also to inform the museographical
strategy for the PAVT. Alongside its multipart historical path, the high biodiversity levels
recorded in the upper Terva river valley, boosted by its particular location, between
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the Eurosiberian and Mediterranean climate areas, makes the ecological aspect of this
landscape highly suitable for eco-sustainable tourism (FIG.2).

The PAVT, conceived as a cultural park over a landscape structure, includes a first
basis Interpretation Centre (Cl), in Bobadela village, designed to be an interactive place
where visitors are invited to acknowledge the PAVT multi-cultural features by sensorial
experiences in loco, being given the information and the resources for the discovery of
this cultural landscape throughout a multi-thematic itineraries network. Therefore, the Cl
is the gateway for the PAVT fruition (FIG. 3).

Planned from the outside, the project execution wouldn't be possible without the
support and the involvement of the resilient communities. Since the beginning of the
project, the team of investigators was fully aware that involving the locals was not only
crucial for the success of the action, but also a natural and logical step towards the future,
after all, they are the main landscape architects operating in the valley's scenario (FIC.
4). Struggling with decreasing number of resident'’s, the remaining populations managed
to maintain territorial administration strategies dating back to the medieval organization
policies, based upon a still major agro-pastoral activity, where the natural resources play
the most fundamental role in the socio-economical life. The importance of these resources
determined the empiric recognition that the ecological balance between exploitation and
renovation was imperious for the biodiversity increment.

The valley's inhabitants relate to solid communitarian bonds, expressed in a set
of countless cooperative chores, some of which dedicated to the maintenance of the
Village's wood-fired oven, property of the entire village. So, as we can see, the populations
still relate to their history, even if in an empiric form. They lovingly conserve the memoirs
of their ancestors in local collections, exposed with their unique way of showing who
they are and how proud they are of their outcome. Inspired by this genuine sense of life,
the PAVT project is endorsing a House of Memoirs, fully assembled by the Bobadela's
residents. One of the first actions of the project team was to explain to the communities
what was the PAVT and in which way it would promote their wellbeing in a near future,
and how we needed them to integrate the project in order for it to be successful. The
communities responded in their one genuine way, telling us their stories, their way of
seeing, feeling and living the landscape. Today, four years later, we are treated like part of
the family, sharing laughs and tears over the dinner table (FIG.5). It was at that moment
we've realized that to fully understand this way of living the landscape, we needed to
experience it from the inside.

The PAVT, nowadays established as an Archaeological Park, due to the absence of the
Cultural Park concept in Portuguese Law, is in its final phase of implementation, having
the Cl, inaugurated in past July, received over 1 200 visitors already, driven by buzz
marketing alone (FIG.6).

It is our ambition that the PAVT turns out to be an anchor for the development of new
and sustainable economic cores, based on the conservation of this cultural landscape,
and by conservation we mean maintaining it a living landscape, not a “snow globe".

The PAVT promotes the natural, archaeological and social features of the valley in equal
form, as it's our understanding that landscape is the glass-half-full, the seeing and the being.

Figure 1 - Historical Settlement evolution in the PAVT area

Figure 2 - Biodiversity examples in the PAVT area

Figure 3 - The PAVT visiting structures

Figure 4 - Empirical “landscape architects”

Figure 5 - Living in people’'s lifes
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