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Widmung
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(Foto: Annie Schubart, April 2004).
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WIDMUNG

Die archdometallurgischen Untersuchungen, die im
Zentrum dieses Bandes stehen, gingen von den Ausgra-
bungsergebnissen in Zambujal aus. Zambujal gehort zu
den besonders intensiv erforschten kupferzeitlichen be-
festigten Siedlungen der Iberischen Halbinsel. Das ver-
danken wir Hermanfrid Schubart, der 1963 von Seiten
der Madrider Abteilung des Deutschen Archéologischen
Instituts die Untersuchungen in Zambujal begann und
zusammen mit Edward Sangmeister und Leonel Trinda-
de sowie einem groflen, internationalen Team von 1964
bis 1973 sechs umfangreiche Ausgrabungen in dieser
prihistorischen Siedlungsanlage durchfithrte. Ohne
seine Initiative wiren die interdisziplindren und inter-
nationalen Forschungen, die inzwischen schon sechs
Monographien gefiillt haben, nicht moglich gewesen.
Auch dieser Band wire gar nicht zustande gekommen.
Die Grabungskampagnen von 1964-1973 in Zambujal
und ihre Veroffentlichung in Band5, 1 der Madrider
Beitrage markieren einen Wendepunkt in der Erfor-
schung der Kupferzeit der Iberischen Halbinsel! Vor al-
lem hat Hermanfrid Schubart aber einen wichtigen
Grundstein zu gegenseitigem Vertrauen und zu intensi-
ven wissenschaftlichen wie freundschaftlichen Kontak-
ten zwischen den deutschen Wissenschaftlern und de-
nen der Iberischen Halbinsel gelegt, Kontakte, die sich
schlieSlich auch in der vorliegenden Veré6ffentlichung
wiederspiegeln.

\

As pesquisas arqueo-metaltrgicas, que constituem o
tema central deste volume, partiram dos resultados das
escavagdes de Zambujal. Zambujal apresenta-se como
um dos povoados calcoliticos fortificados da Peninsula
Ibérica com investigagdo mais intensa. Tal devemos a
Hermanfrid Schubart, que iniciou em 1963, com o Insti-
tuto Arqueologico Alemaio, as investigacdes em Zambu-
jal, e realizou, em conjunto com Edward Sangmeister e
Leonel Trindade com uma equipa grande e internacio-
nal, seis campanhas de escavagio entre 1964 e 1973 nes-
se povoado pré-historico. Sem a sua iniciativa, as inves-
tigagdes interdisciplinares e internacionais, que, entre-
tanto, produziram seis monografias, nao teriam sido
possiveis. Também este volume néo se teria realizado. As
campanhas de escavagdo de 1964 a 1973 em Zambujal e
a sua publicacdo em volume 5,1 da série Madrider Bei-
trage marcam um ponto decisivo na investigagdo da Ida-
de do Cobre na Peninsula Ibérica! Sobretudo, Herman-
frid Schubart preparou um fundamento importante
para a confianga mutua e para contatos intensivos cien-
tificos e amigdveis entre os cientificos alemaes e da Pe-
ninsula Ibérica, contatos que, finalmente, sdo também
refletidos nesta publicagéo.
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Copper Ore Resources and Prehistoric
Exploitation in Southwestern Spain

Juan Aurelio Pérez Macias

1. Introduction

The southwestern Iberian Peninsula has so many mineral
deposits that it is impossible to plot every single mining
concession with copper minerals onto a small map (fig. 1)".
From an archaeological point of view, the prehistoric and
Roman exploitation of these massive polymetallic sulphides
within this density of deposits has always been emphasized.
The extent of these mineralizations — some of which still
have large reserves due to a lack of a technology that can
separate the distinct minerals — are useful for explaining
particular historical processes, such as the Megalithic Cul-
ture colonization, that would have brought the first mining
prospectors. Sometimes such conclusions do not stop with
the geological description of the minerals and the weather-
ing processes that they have undergone. The general aspects
of weathering are marked by such geological principals as
leaching and cementation of its metallic substances. This
also needs to be studied in detail, because such general
principals do not always behave in the same way on every
occasion. Additionally, in order to approach prehistoric
mining, it is essential to know the arrangement and form of
the minerals in each orebody or vein. The mere existence of
copper minerals, even when abundant and of high quality,
does not mean that they were exploitable using the technol-
ogy available in that epoch. For example, it seems clear that
the massive polymetallic deposits in Andévalo and Alentejo
were not exploited during prehistory for the production of
copper. The As (arsenic) will be explained below together
with the processes of oxidation and weathering of the pri-
mary sulphides. Copper minerals are not present in the su-
perficial zones there, which would have been the most ac-
cessible to prehistoric mining, but rather in the secondary
enrichment zone, which was not exploited until the Roman
Imperial period. Prehistoric, as well as Roman, mining ex-
ploited the minerals in the oxidation zone, i.e. copper ox-
ides and carbonates.

1 In the province of Huelva, it is possible to count the concessi-
ons on one hand, from the solicitations found in the Catalogo de
Cartografia Histérica de Huelva, Junta de Andalucia, Consejeria
de Obras Publicas y Transportes, Seville (1995).

A second question which needs to be discussed is the
composition of the ore minerals. Geologists from the
last century have already explained that the seams are
mainly formed from diverse minerals, although some
minerals may dominate over others. When catalogued
in this way, a mining site is converted into an important
problem, where, for example, a mineralization with an-
timony sulphides (stibnite) can also contain copper sul-
phide and carbonates as accessory minerals, like at
Ner6n (Cerro de Andévalo, Huelva)?. Such sites would
never be inventoried as a copper deposit in a description
of mines in the southwest of the Peninsula, even though
these minor minerals could have been beneficial ores for
prehistoric and Roman mining activities.

What has contributed to a large amount of confusion
about the knowledge of all of these mineral deposits is
that they are seen through the eyes of a geologist or min-
ing engineer, who logically has other interests than an
archaeologist. Their view tends to gauge and estimate the
quality of the minerals (in bulk), which includes the ore
and gangue material of the mineralization. This analysis
does not stop with the composition of the non-major
minerals, i. e. those that are not economically feasible for
exploitation. In this way he slants very important infor-
mation for those who want to study pre-industrial min-
ing; where the mineral was extracted in a selective man-
ner and if it is precise, whether it did not touch the host
rock, a technique known in mining as »method of theft«.

This information that comes to us from the geologi-
cal and mining institutes and from the geological ser-
vices is also not always complete or systematic. Explora-
tion and sondages are meant for mineralizations that can
be exploited and not for small structures that are not
economically viable. It is possible to find mineralizations
that were intensely worked in prehistory and during the

2 For thisinformation, I would like to thank Prof. Sdez Ramos of
the Departamento de Geologia de la Facultad de Ciencias Experi-
mentales de la Universidad de Huelva.
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1 The Iberian Massif as geological core of the Iberian Peninsula during the Precambrian era and Palaeozoic period, from Pérez —

Schattner 2013, 242, fig. 2.

Roman period, but are not even listed on current metal-
logenic maps. Case in point is the small lode near the
Bronze Age settlement of El Trastejon (Zufre, Huelva)
that has an oxidation zone composed of iron and copper
carbonates. Metallurgical remains found in the excava-
tion of this settlement have been associated with copper
ore occurrences from Minas de Cala (Dolores), situated
more than 15 km away, even though the lode that is less
than 1 km distant would also be a good area for the pro-
curement of such copper minerals. This apparent contra-
diction is not the fault of the archaeologists who were
investigating the settlement, since it is not possible to
find any reference to these copper lodes in the area, and
it was discovered unintentionally during a field survey.
Another case is the mine Rizén (Zalamea la Real, Huel-
va), for which no geological information exists, but was
probably worked at least during the Roman period, based
on the moderately sized slag heaps found in its environs.

Thus, it should not come as a surprise that the de-
scriptions of copper mineralizations in the southwestern
part of the Peninsula also include lead sulphide, complex
sulphides, and iron oxide mines. In these mines, there
are also copper minerals that could have been exploited

3 Much of the collected information originates from Gonzalo
1888.
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in antiquity. In the inventory of copper deposits listed
below, we have followed a classification that follows the
geological zones in which they are found, such as massive
mineralizations, those of volcano-sedimentary origin,
and small lenses or veins that are exhalative (stockwork)
or hydrothermal in origin. As previously explained, this
inventory is not exhaustive, but constitutes a starting
point for a mining archaeological investigation, which
for the most part still needs to be developed®.

The mineralizations in southwest Iberia are distrib-
uted into two zones: The South Portuguese Zone and the
Ossa Morena Zone (fig. 2). Below the South Portuguese
Zone are the Tertiary and Quaternary formations of the
Baetic Depression, which consist of bands of limestone,
sandstone and conglomerates in transgressive forma-
tions, Miocene blue marls, and yellowish silts and Pleis-
tocene sands.

The Iberian Pyrite Belt is located within the South
Portuguese Zone and is a group of mineralizations of a
common origin with large polymetallic sulphide deposits
and lenticular bodies of manganese that extend from the
mine of Aznalcoéllar in the province of Seville to the mine
Serra de Caveira in Portugal®. The deposits Aznalcéllar,

4 Garcia 2004.
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Riotinto, Tharsis, Castillo de Buitrén, Sotiel Coronada,
Sdo Domingos, and Aljustrel stand out due to their size®.

The South Portuguese Zone is delimited to the north
by the oldest materials of the Ossa Morena Zone, which
occupies in this sector the south of the province of Bada-

2. lberian Pyrite Belt

2.1 Polymetallic pyrite ore bodies

The large amount of activity which has taken place in
these polymetallic sulphide deposits in southwestern
Iberia has led to a very detailed description of the origin
of these mineralizations, weathering phenomenon, and
the composition of each orebody; an indispensable
knowledge for those who wish to understand the evolu-
tion of its mining from prehistory onwards.

The geological origin of the pyrite deposits in south-
west Iberia has been contemplated since the reactivation
of mining activities in the 19" century, and can be used

5 The deposit in Las Cruces, hidden underneath Tertiary depo-
sits, was discovered in 1994, and extends the oriental extremity of

joz and the north of the province of Huelva. Within its
deposits are abundant vein-type deposits of iron, copper
and lead, as well as skarn-type contact metamorphism
deposits.

as a preamble in the explanation of the genesis of most of
the mineralizations in southwest Iberia, i. e. those of hy-
drothermal and volcano-sedimentary origins.

When looking at the studies which theorize about
the formation of these mineral bodies, the works of Joa-
quin Gonzalo y Tarin, David Williams, Gordon Wil-
liams, John C. Allan, and Jorge Doetsch®, among others,
come to mind. These authors explain that genesis of the
pyrite orebodies and lenticular bodies of manganese as
aresult of hydrothermal activity. During the Hercynian
orogeny, Lower Carboniferous slates were folded and
produced intrusions of porphyritic rocks that have par-
tially surfaced, aligned roughly E-W, following the di-

the known Pyrite Belt by roughly 12 km to the east of the deposits
of de Aznalcdllar, cf. Ovejero 2004a.

6 An ample commentary on all of these theories and bibliogra-
phy of the references can be found in Pinedo 1963, 95-113.
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rection of the folds. The appearance of brittle hypogen-
ic rocks was preceded by fractures, bringing into
existence at the same time an exit for liquids and va-
pours which were the main cause of metamorphism in
the sedimentary strata and the true vehicle of the met-
alliferous substances that created these deposits. Tor-
sion broke the porphyritic masses and produced cracks
along the contact zone with the slates. The highly pres-
surized and hot waters dissolved the minerals and as-
cended through the cracks in the earth’s crust where the
metals were precipitated at lower pressure and tempera-
tures. These diluted mineral solutions ascended through
a network of small channels in the porphyries until they
reached zones with favourable lower pressures along the
contact zone. There they deposited their metallic con-
tent in favourable physio-chemical conditions, which
generally occur where the porphyries cut the cleavage of
the folds of the adjacent sedimentary rocks and in the
salients and entrants of the porphyritic rocks.

Nonetheless, during the 20" century, it was taken
into consideration that these pyrite masses were concur-
rent, stratigraphically and in age, with the rocks that
enveloped them’. In this way, the genesis of the pyrite
orebodies took place during Prehercynian times, and
they are volcano-sedimentary in origin. According to
this theory, the pyrite masses should have been pro-
duced by volcanic emissions through fractures in a ma-
rine environment with favourable conditions for the
precipitation of the sulphides. The Hercynian orogeny
only provoked the metamorphic process, the rifting, re-
mobilizations and consequent transformation of the py-
rite deposits, especially in regards to their initial dispo-
sition.

The magmatic gasses in a marine environment can
be highly soluble and are diluted and spread in the water,
or they can be highly insoluble. In the first case, when
they do finally precipitate, they create sedimentary for-
mations. When they are insoluble, the sedimentation
occurs near the centres of volcanic activity. The compo-
nents of these sediments can precipitate in various
forms; in waters with a high Ph, the minerals tend to
form oxides, or carbonates in waters with less oxygen;
sulphides tend to form in stagnant and reductive waters.
This phenomenon can also be affected by organic influ-
ences, fumarolic action, pressure, and temperature. For
example, in regards to pyrite and pyrrhotite, the domi-
nance of one or the other depends on the temperature,
hydraulic pressure of the hydrogen and the presence of
hydrogen sulphide. The mineralogical composition of
the deposits is thus variable as a function of these fac-
tors.

7 Garcia 1980.
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The majority of researchers agree that the formation
of the iron sulphides occurred at a great depth in still
waters, where the lack of a current impeded the renewal
of oxygen. The action of anaerobic elements, such as
bacteria, could have produced the reduction of the sul-
phides into sulphates. This organic activity could be re-
lated to the organic elements which were found in the
bulk analyses of some of these minerals. Thus the pre-
cipitation of sulphides should also have occurred in an
organic medium near or underneath it.

Volcanic activity should have started with the emis-
sion of volcanic rocks. Inside these volcanic rocks, one
can differentiate between an acidic upper phase and
a lower less acidic phase, in which basic lavas with
andesitic composition and tuffs dominated. The acidic
rocks are mostly lavas and breccias with variable compo-
sitions, from rhyolite to dacite. The mineralizations are
situated inside a group of volcanic rocks. All of the sul-
phide masses are associated with a pyroclastic horizon
(Transition Series), at the roof of the acidic rocks and
below a deposition of Culm-shales (Lower Carbonifer-
ous). However, it is also possible that other mineraliza-
tion horizons could exist between the volcanic rocks.

The sulphide orebodies known in Riotinto are di-
rectly connected to a zone of stockworks, which give ac-
cess to the hydrothermal solutions laden with accessions
that precipitated on the marine floor in the form of sul-
phides. Through these stockworks, the metals and sul-
phur came from the same basaltic magma as the volca-
nic rocks, which is indicated by the presence of stannite
in the mineralogical formations. The concentration of
sulphur and metals occurred thanks to hydrothermal
solutions connected to the volcanic centres. In this way
the water should have been in continuous recirculation,
acting as a source of transport from the volcanic centre
to the bottom of the sea. Although no connection has
been found between the volcanic centres and the stock-
works in the area of Riotinto in which the hydrothermal
solutions could have flowed, Félix Garcia Palomero be-
lieves that this lack of a connection is because the stock-
works disappear at greater depths and its formation was
dependent on factors such as the pressure and tempera-
ture that affected the hydrothermal solutions on their
journey to the bottom of the sea®. The massive sulphides
were deposited on top of the stockwork and are connect-
ed with these pyrite chimneys.

Banding occurred during the sedimentation, due to
the varying content of sulphides in the sediments.
During compaction, an almost complete recrystalliza-
tion of the sulphides took place, especially sphalerite,

8 Garcia 1980.



chalcopyrite, galena, arsenopyrite, tetrahedrite, baryte
and carbonates.

After the volcano-sedimentary activity, the deposits
were buried under hundreds of meters of Carboniferous
sediments and finally folded during the Hercynian
orogeny in the Upper Carboniferous. During this time,
the pyrite masses displayed three different stages related
with this deformation: in the first stage it behaved like a
brittle mass; in the second, the fissures that were pro-
duced were filled, mostly with chalcopyrite, sphalerite
and galena; and in the third stage cemented breccias were
formed by finely crushed sulphides along the faults and
other unstable zones. The Hercynian folding created iso-
clinal folds with a distinct slatiness, reverse faults and
thrusts to the south.

Finally, peneplains were formed during the conti-
nentalization of the zone, with the formation of the iron
caps (gossan), as well as masses of oxides and hydroxides
of iron that formed in a marshy setting (transported gos-
san) and seem to be associated with the evolution of the
rivers within the district.

This type of geological evolution of the pyrite belt
can be simplified in the following sections:

- Volcanism that deposited rhyolites on the marine
floor.

- Pyroclastic rocks and a large amount of sulphides es-
caped via fractures into the sea.

- Deposition of muds or ferruginous sediments slates.

- Folding that affected the whole zone during the Her-
cynian orogeny.

- Erosion that breaks apart the massif and allows the
outcropping of part of the sulphide mass and proba-
bly the disappearance of others.

The mineralizations are intimately connected with vol-
canic activity. This volcanic activity produced fuma-
role-type manifestations that emitted sulfur and metals
on the seafloor, where they precipitated in the form of
sulphides, and formed the origin of the massive sulphi-
des, the unaltered primary mineralization. Sulphides
also precipitated in the access fumarolic fissures, pro-
ducing stockwork type mineralizations. The fumaroles’
emissions (massive sulphides), as well as the precipita-
tion of sulphides in the fumaroles’ canals (stockwork
sulphides) are contemporaneous, and there is a strati-
graphic relationship between the two mineralizations.
The massive sulphides are in an overlying position in
respect to the stockwork deposits. The stockwork min-
eralizations underwent alterations related to the fuma-
role process: chloritization, silification, and sericitic al-

9 For the most complete listing of these mines see Pinedo 1963.
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teration. When the massive sulphide bodies are not
found on top of a stockwork mineralization, it is possible
that the deposition of the massive sulphides took place
on submarine banks with some amount of gradient and
was displaced by gravity from the related stockwork for-
mations.

The mineralizations that were formed by the fuma-
role emissions are as follows:

- Disseminated mineralization: consists of sulphide
crystals within the acidic and basic lavas. It is thought
that they were formed from the fluids accompanying
the lavas, which were then retained by them during
consolidation. Sometimes the disseminated mineral-
ization was formed by hydrothermal alteration of py-
rites in the host rock, which can contain copper and
zinc sulphides along with pyrite from hydrothermal
alteration.

- Mineralization in veins (stockwork): consists of a sys-
tem of sulphide veins related to the centres of fuma-
role activity. It is very irregular, the mineralization
ranges from a disseminated mineralization to a com-
plete lack of host rock and only sulphides.

- Sedimentary mineralization (massive sulphides):
formed on the seafloor by the crystallization of the
mineral components contained within them. They
have a stratiform structure and appear in the form of
large lenses or in thin layers. The crystallization is not
always produced in a manner parallel to the deposi-
tion of the volcanic rocks and can originate after-
wards from the elements contained in the waters and
sediments. Occasionally this forms a disseminated
mineralization.

- Mineralizations in tectonic fractures: produced when
a previously formed mineralization is subjected to
folding with remobilization towards the fracture
zones. This remobilization can establish micro-remo-
bilizations in existing veins and recrystallization, es-
pecially of the quartz, galena, chalcopyrite, baryte,
calcite, fahlores and arsenopyrites.

Generally, these sulphide deposits in southwestern Ibe-
ria are composed of complex ores formed by an associa-
tion of minerals dominated by pyrite®. Within these sul-
phides, the principle elements are iron and sulphur,
which account for 91 % of the mineral body. Silica ac-
counts for up to 4 % of the total mass and the remaining
5% is made up of minor elements including copper, lead,
zing, arsenic, gold, silver, cobalt, selenium, cadmium,
thallium, indium, germanium, nickel, manganese, tita-
nium, bismuth and antimony. The most abundant of
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these are copper (ca 0.3-1.5%), lead (0.2-0.7 %), zinc
(0.4-2.0%) and arsenic (0.2-0.7 %). Except for accumu-
lations in the secondary enrichment zone, the other
components are found in such small concentrations,
that their percentages are expressed in grams per ton.

Within the pyrite mines, it is also possible to find sul-
phides with important proportions of galena, sphalerite or
chalcopyrite, known as complex sulphides™. Some of these
complex sulphide mines include the mine of Monte Rome-
ro (Almonaster la Real) and the group of mines in Vuelta
Falsa - El Toro in the Rivera de Malagén (Puebla de Guz-
man - Paymogo, Huelva), which includes Romanera, la
Sierrecilla, El Cura, Nuestra Sefiora del Carmen, and Vuel-
ta Falsa. The content of zinc and lead dominates over cop-
per in these mines; the mine of Romanera, for example,
contains, 0.38 % Cu, 3.35% Pb and 6.21 % Zn.

These complex pyrites can also appear within the
normal pyrite masses, and are richer in zinc, lead, and
arsenic. Generally, they are located in the roof and walls
of the masses, although they have also been detected as
lenses or small masses within the deposit. The following
primary minerals have been identified: pyrite FeS, (which
is easily altered by oxygen into ferrous and ferric sulphate,
as well as hematite and limonite); marcasite FeS, (decom-
poses more rapidly than pyrite and forms limonite); pyr-
rhotite Fe(1-x)S, also known as magnetic pyrite (trans-
forms into pyrite, limonite, hematite, and siderite);
pentlandite (Fe,Ni),S, (associated with chalcopyrite in the
massive sulphides); native copper Cu (usually present as
sheets, filaments, or dendrites); chalcopyrite CuFeS, (fre-
quently auriferous, argentiferous, and/or cobaltiferous,
and has the tendency to convert into secondary copper
sulphides: chalcocite and covellite, copper carbonates:
malachite and azurite, and copper sulphates, i. e. blue vit-
riol); bornite Cu,FeS,; arsenopyrite FeAsS; galena PbS
(found in long belts alternating with sphalerite and chal-
copyrite. Transforms into cerussite PbCO,and can be ar-
gentiferous); sphalerite ZnS; tetrahedrite (Cu,Fe) ,Sb,S, .
(also known as fahlore); cuprite Cu,O; tenorite CuO (fre-
quently found in the upper zones of the sulphide deposits,
the black colouring gives it its Spanish common names of
negrillos< or »cobre negroq; malachite Cu,CO,(OH),;
azurite Cu,(CO,),(OH), (associated with malachite in the
superficial zones of some deposits); blue vitriol CuSO,;
green vitriol FeSO ; chalcocite Cu,S; magnetite Fe O,
(abundant as nodules in basic rocks); limonite FeO(OH)-n-
H,0; goethite FeO(OH); hematite Fe,O,; siderite FeCO,;
baryte BaSO,".

10 For the classification of these mines and the composition of
the minerals see Pinedo 1963.
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Additionally, Fernando Rambaud lists other minor
minerals: melnikovite FeFe,S ; loellingite FeAs,; berthierite
FeSb,S,; covellite CusS; chalcostibite CuSbS,; bournonite
PbCuSbs,; enargite Cu,AsS ; famatinite Cu,SbS ; witherite
BaCO,; umangite Cu,Se, jamesonite Pb FeSb S ; menegh-
inite Pb,Sb_S, ; bismuthinite Bi,S ; smaltite (Co,Fe,Ni)As;
safflorite (Co,Fe)As,; cobaltite CoAsS; gersdorffite NiAsS;
ullmannite NiSbS; rammelsbergite NiAs; linnaeite
Co*™Co",S,; hauchecornite Ni Bi (Sb, Bi)S; native gold; na-
tive bismuth; calcite CaCO,".

The same author also cites other minerals that are ac-
cepted by the Royal School of Mines, London: argentite
Ag,S; stembergite AgFe S ; stromeyerite AgCuS; pyrargy-
rite Ag,SbS,; proustite Ag,AsS,; native silver; gratonite
Pb,As S ; tenorite CuO; oligiste Fe,O,; ilmenite FeTiO,
cerussite PbCO,; melanterite FeSO, 7H,0; chrysocolla
(Cu,Al),H,Si,0,(OH),nH,0O; zircon ZrSiO,; jarosite
KFe,(SO,),(OH) ; plumbojarosite Pb Fe,(SO,),(OH); ar-
gentojarosite AgFe (SO,),(OH),; beudantite PbFe (AsO,)
(SO )(OH),; chlorargyrite AgCl; scorodit FeAsO, 2H,0.

From the point of view of its mining, the most inter-
esting phenomenon to comment on is the weathering of
these minerals, which originate from transformations
and enrichments and result in a vertical zonification of
the ore bodies in accordance to a predominance of one
or another of the minerals. Three different levels of al-
teration have been described for these ore bodies. Of
these, the most interesting level when studying ancient
mining is the most superficial one, the oxidation or in-
filtration zone, which is situated between the topograph-
ical surface and the subterranean phreatic surface. It is
directly influenced by the infiltration of groundwater
into the sulphide ore bodies. The characteristics of this

Zone are:

- Formation of oxide minerals

- Vertical movement of groundwater

- Typical phenomena:
- Disappearance of the sulphur
- Dispersion of certain mineral elements
- Formation of oxide minerals

Fundamental in the involved relationships is the super-
ficial water that carries dissolved oxygen and results in
an oxidizing reagent. This oxidation zone can be of a
large magnitude, and is roughly 80 meters thick in Cerro
Colorado (Riotinto). The activity of some of the original
metals in the oxidation zone is as follows:

11  Pinedo 1963.
12 Rambaud 1969.



— Iron. In oxidizing and humid conditions, pyrite reacts
to form iron hydroxides.

2§ Fe + 70, + 2H,0= 2580, + 250 H,
450,Fe + 250 ,H, + O, = 2(SO,),Fe, + 2H,0
(80,),Fe, + 6H,0 = 2Fe(OH), + 35O, H,

These iron hydroxides are not very soluble and separate
in the form of a gel that dehydrates and transforms into
limonite. The final ferric hydroxide is considered the
producer of a series of mineral varieties related by their
degree of hydration and their appearance. Most of the
limonite in these outcrops is hematite (Fe,O,) and
goethite (Fe,O) along with variable quantities of jarosite.

The gossan is formed as a consequence of the almost
total insolubility of the hydroxides, which are deposited
and appear in the oxidation zone. Most of the other con-
stitutes of the iron sulphides are eliminated, resulting in
a considerable augmentation of the iron content.

— Copper. Contrary to iron, the copper content is lowered
in the oxidation zone. Chalcopyrite is oxidized and
transformed into copper sulphate, which is soluble and
migrates downwards, and the iron sulphate is trans-
formed into limonite and sulphur, which can then be
transformed into sulphuric acid.

S 2CuFe + 40, = SO Cu + SO Fe
- Zinc. Zinc sulphate also easily dissolves and migrates.
SZn +20,=50,Zn

- Lead. Lead sulphate only reacts with great difficulty
and quite slowly with ground water. It does, however,
have a tendency to transform into lead carbonate. Be-
cause of this and its only slight capacity to react, it is
possible to find some galena in the oxidation zone. The
sulphates and carbonates that have already formed, cre-
ate a film and impede the penetration of oxygen into the
rest of the mineral body.

$ Pb + 20, = SO,Pb

In this infiltration zone, certain lead oxide minerals ap-
pear with a certain frequency, like plumbojarosite
Pb Fe,(SO,),(OH), or beudantite PbFe,(AsO,)(SO,)
(OH),.
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- Barium. Its behaviour is similar to those of lead. Bari-
um sulphate (baryte) is not very soluble and certain
quantities can accumulate in the oxidation zone.

- Gold. Gold resists dissolution and is found in the oxi-
dation zone, leading to a residual concentration via the
loss of other more mobile elements. Nevertheless, some
of the gold is slowly transported through the oxidation
zone, concentrating in the lowest areas.

The movement of gold can be explained by various
processes: mechanical immigrations of the particles, or
in colloidal aqueous solutions according to sulphuration
or halogenation processes. The sulphuration depends on
the abundance of the sulphur that is produced by the
sulphuric acid and ferric sulphate, when these react, es-
pecially the latter, they can partially dissolve the gold
and slowly transport it downwards. Gold, which is
transported colloidally, can be deposited by the action of
the electrolytes and under the influence of certain min-
erals, such as baryte, kaolinite, and quartz which can
precipitate it from solution.

- Silver. Silver is more abundant than gold, and is also
relatively enriched in the oxidation zone by the elimina-
tion of other elements. Part of the silver can react with
the ferric sulphide:

2 Ag + (SO,),Fe, = SO Ag, + SO, Fe

Silver sulphate, and including silver, are very instable in
the oxidation zone which permits that it is sometimes
precipitated from solution and deposited as Cl Ag or also
as native silver. However, it is more common to en-
counter earthy yellowish accumulations of argentoja-
rosite AgFe,(SO,),(OH),. In the case of silver, the immi-
gration conditions are somewhat more favourable than
those for gold, and permit better displacements.

By this process of lixiviation and cementation, the
oxidation of these polymetallic massive sulphide de-
posits forms three clearly defined zones: the superficial
cap of the gossan, mainly composed of iron oxides and
hydroxides that have been lixiviated of almost all of the
copper, zing, and original sulphides; a cementation zone
below the phreatic surface; the secondary enrichment
zone, where the copper and zinc are mainly precipitated,
is rich in high quality copper sulphides (chalcocite, cov-
ellite, melaconite and tetrahedrite); below this the origi-
nal unaltered sulphides (primary sulphides).

Within the oxidation zone, three successively deeper
subzones have also been described, although they are not
always present®. The most common and of the greatest

13 Martin 1981.
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interest for the study is the uppermost, most prominent
superficial subzone of oxide minerals or gossan (iron
cap). It is the most extensive and in certain areas the only
one present, and can reach depths of up to 70 meters. It is
characterized by the gossan, which is present in certain
quantities depending on the quantity of original sulphi-
des. Frequently the rocks near the gossan undergo an
intensive limonitization due to transported limonite im-
pregnations, while in some stockworks kaolinization is
also frequent and gives the rocks a typical white colour.
This alteration is the result of the action of solutions
formed during the oxidation of the sulphides.

The gossan subzone is the most intensely weathered
and therefore undergoes the greatest amount of modifi-
cation. Its importance is centred on the gossan, due to
the possibilities derived from the concentration of me-
tallic elements, such as gold and silver. In these iron ox-
ide and hydroxide outcrops, it is possible to find small
concentrations of gold, silver, arsenic, barium and lead
- elements that do not react with the acidic waters as
easily as copper and zinc. Larger quantities of gold and
silver accumulate in the base of the gossan, where it is in
contact with the cementation zone of secondary copper
sulphides and where clayey minerals (hydrated iron sul-
phates, jarosites) have accumulated, sometimes with
economically viable amounts of silver. Williams'" inves-
tigated a layer of earth with varied colours and little
thickness that was located at the base of the gossan of
Cerro Salomoén. The analysis of its composition detect-
ed, among others, the presence of jarosite, plumboja-
rosite, pyrargyrite, argentojarosite, argentite, stemberg-
ite, stromeyerite, proustite, native silver and native gold.
However, the formation of these jarositic levels rich in
silver depends on the existence of sufficient levels of sil-
ver in the primary sulphides and thus determines the
viability of its formation. Not all of the mines in the Ibe-
rian Pyrite Belt have jarositic levels worth exploiting. It
is also possible that a single mining district can contain
some bodies which have such levels while others do
not'®. Metallurgical studies carried out on the Roman
slag heaps associated with these mines show that these
silver enrichments in the jarosite subzones were present
in the orebodies of Filon Norte in Riotinto (Lago, Sa-
lomo6n and Dehesa), the orebodies of Centro, Filon Sur
and Almagrera in Tharsis, as well as Cueva de la Mora,
Castillo de Buitrén, Sotiel Coronada, Herrerias, Desca-
misada, Lagunazo, Lapilla, Prado Vicioso, La Zarza,
Vulcano, Poderosa, Romanera, San Platén, San Miguel,

14 Williams 1962.

15 Pérez 1998.

16 For the composition of the slags from these mines see Blanco
- Rothenberg 1981; Domergue 1987; Pérez 1998.
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San Telmo, Umbria de Palomino, and Sdo Domingos.
The jarositic levels do not contain economically viable
quantities of silver in Filon Norte and Masa Bullones in
Tharsis, Filén Sur and Masa Planes in Riotinto, nor in
Aguas Tenidas, Cibeles, Concepcién, Chaparrita, El
Carpio, Lomero-Poyatos, Mimbrera, San Eduardo, Con-
fesionarios de las Herrerias, and Aljustrel's.

The most interesting relationship for prehistoric cop-
per mining is that the superficial zones of these massive
polymetallic pyrite deposits (gossan) did not contain
copper minerals, which had migrated to the secondary
enrichment zone, and only rarely had outcrops of copper
carbonates. This explains why prehistoric copper min-
ing, which was preferably based on the extraction of cop-
per carbonates from the oxidation zone, is sparsely rep-
resented, and the mining tools found in this area can be
associated with silver mining. A paradigmatic case is the
study of the settlement of Monte Romero (Almonaster la
Real, Huelva) which is situated above a complex sulphide
deposit rich in lead, copper and silver". Its complex min-
erals are rich in copper in the cementation zone, princi-
pally native copper, followed by secondary copper-silver
sulphides. This example can be used for other sites with
prehistoric stone hammers in pyrite orebodies, such as
Riotinto, Aznalcollar, Almagrera and San Platon, which
are associated with metallurgical occurrences with ar-
gentiferous production’. In these mines, where the pri-
mary sulphides are poor in concentrations of silver, there
was also no prehistoric silver mining, since there were no
viable percentages of lead or silver in the gossan. Only
later, with Roman mining activities which developed en-
gineering capable of reaching the secondary enrichment
zone, was it possible to start the first mining activities for
the production of copper.

2.2 Secondary mineralizations

Secondary copper mineralization can appear near these
larges pyrite masses where, in some cases, superficial
copper carbonates can occur and which were mined in
pre- and protohistoric periods.

One of the best known examples is the mineraliza-
tion at the mine of Santa Barbara in the mining complex
of Minas de Herrerias (Puebla de Guzmdn, Huelva),
which is composed of copper carbonates, cuprite and
native copper that were produced from the complete

17 Kassianidou 1993.
18 Pérez 1996.



weathering and erosion of a pyrite mass. The acidic wa-
ter produced from the weathering decomposed the
neighbouring chalks and freed the copper, which was
leached from the carbonates in the spilites®.

Another interesting case of secondary mineraliza-
tions of copper is at the Corta Esperanza in Tharsis, where
these copper minerals were precipitated in the chalks by
the weathering and erosion of the Filén Sur. During mod-
ern exploitation, up to 30,000 tons of these minerals were
extracted, in particular chalcocite and malachite. This is
the only mineralization in Tharsis that has superficial
copper carbonates and the only one that could be associ-
ated with the metallurgy of Cabezo Juré. The minerals
found in Cabezo Juré, malachite, cuprite and chalcocite®,
cannot originate from the supergene enrichment zone of
the masses in Tharsis since no copper carbonates exist
there, at least not this type of mineralization, where the
copper precipitated in the form of carbonates in contact
with the chalks.

Other known examples of prehistoric mining of cop-
per carbonates could appear in the oxidation zone of
stockwork mineralizations. Secondary mineralizations
comprised of copper carbonates (malachite and azurite)
can occur, which impregnate the volcanic rocks and oc-
casionally outcrop on the surface, such is the case at the
mine of Cuchillares (Campofrio)?.

2.3 Vein-type mineralizations

Within the South Portuguese Zone, there is also a large
quantity of veins, including copper, lead-zinc, and anti-
mony. These mineralizations contain a hydrothermal
fill, of low temperature, and are above fissures or dikes.
Some are found in the batholith of Campofrio - Castillo
de las Guardas and others in sedimentary or volca-
no-sedimentary sequences?.

In the batholith of Campofrio - Castillo de las Guar-
das, the veins are found in quartz or porphyritic-granit-
ic dikes, and the mineralization is of chalcopyrite or
pyrite, with malachite-azurite, hematite, and limonite as
accessory minerals. A characteristic deposit is the cop-
per vein of Valdehiguera (Campofrio), which is very rich
in copper carbonates®. Other mineralizations, with dis-
seminated pyrite and chalcopyrite in quartz veins, are
situated in Monte Carmona and Majuelo (Campofrio).
Within the municipality of Aracena is the concession of

19 Pinedo 1963, 241.

20 Nocete 2004.

21 Blanco - Rothenberg 1981.
22 Sanchez - Florido 1993.
23  Pérez etal. 1990.
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Tres Amigos, which contains pyrite, chalcopyrite and
malachite in a small porphyritic dike with a disseminat-
ed mineralization. In Castillo de las Guardas, the vein
structures of Valquemado and La Llana stand out with
their quartz veins containing chalcopyrite, malachite,
hematite, and limonite*.

In the volcano-sedimentary sequence, there are
quartz veins, following the direction of the chalks. The
mineralization forms pockets, strings and lenses of up
two meters thick with chalcopyrite, pyrite, bornite, chal-
cocite, malachite, cuprite and iron oxides. In these same
copper sulphides mines, the following mines stand out:

- Ratera/Sierra de Rite group (Valverde del Camino)

This is a typical example of the deposits and is
formed by various copper sulphide veins that extend
into four sectors: Cabezo de los Silillos, La Ratera, Diego
Diaz, and Masegoso®. The veins outcrop in quartz crests
with iron oxides, and the mineralization is of chalcopy-
rite associated with pyrite. However, in the easternmost
veins - those of the concessions of Masegoso and Segun-
deralejo — there are also copper oxides (cuprite), copper
carbonates (malachite) and copper sulphides (chalcocite
and chalcopyrite). The potency of the veins varies, and
the copper minerals appear as pockets within a quartzite
gangue. In Masegoso, the vein is between 2 and 6 meters
thick, with carbonates and iron oxides on the surface. In
the mine of Ratera, the principal vein is 2.50 m thick
with quartz, iron oxides and carbonates in the upper lev-
els.

All of these veins were exploited in Roman times,
and some of the workings are preserved in the form of
galleries at Cabezo de los Silos and Ratera, but the pre-
historic exploitation is in evidence in the sector of
Masegoso, where grooved stone hammers occur in
abundance?®.

- Pozuelo group (Zalamea la Real)

The best known mine in this group is Chinflén (Ven-
cida), although there are other veins nearby that are not
well investigated, such as the mine of Cura. In Chinflén,
the mineralization is comprised of pyrite and chalcopy-
rite with malachite in the oxidation zone. According to
the data from the exploitation in 1929, at least 14 tons of
copper carbonates were extracted. It is the first prehis-
toric mine that has been excavated on the Iberian Penin-
sula?, with ceramic material that points to a chronology
in the Late Bronze Age, with no continuation of exploita-

24 Sanchez - Florido 1993.
25 Pinedo 1963, 480-486.

26 Blanco - Rothenberg 1981.
27 Rothenberg - Blanco 1980.
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tion into the Orientalizing period®. Evidence from mod-
ern exploitation demonstrates that the abandonment of
the mine was not caused by a lack of copper carbonates,
since large reserves were still present.

- Sierra de Tejada (Escacena del Campo) group

Another important group of mines with copper sul-
phide veins is located in the Sierra de Tejada. The min-
erals include iron and copper oxides and copper carbon-
ates, but with copper sulphides in the depths, which are
sometimes argentiferous and accompanied by lead and
zinc sulphides.

Within these vein structures, those of Mesas de las
Minas (Trinidad) stand out: they are located in the chalks
and are composed of five parallel veins running east-
west, ca. 300 meters long, and with a breadth of up to 65
cm. They are composed to copper sulphides that outcrop
in the form of abundant amounts of iron oxides and cop-
per carbonates in the oxidation zone. The concession of
Angeles is composed of small quartz veins that are found
within the chalks with mottled areas of iron oxides, cop-
per carbonates, and copper sulphides. All of these veins
are found along a fault roughly 6 km wide, and extends
in the direction of Cueva del Monje, Barcita, Barranco
Abadejo, Tallista, Mancha de los Venados, Cumbres de
las Navas and La Caba. The length of these veins is vari-
able, from 250 meters to 2 km: the vein at Barcita reaches
up to 1,200 m in length; the Mancha de los Venados is
800m, and Cumbre de las Navas is 800 m long. All of
these veins are composed of copper sulphides, although
some also contain lead and zinc arsenides.

Large amounts of grooved stone mining mauls have
been found at all of these veins®.

- San Cristobal (Calafias) group

This is another type of vein formation that is found
in the chalks, mainly composed of chalcopyrite, but very
rich in copper carbonates in the superficial zones. It was
exploited during Roman and prehistoric times. Large
quantities of grooved stone hammers can be found in the
modern mining tips®.

- Conchita (Alonso) group

This contains a principal vein, ca. 600 m long and 1.5
m wide. The primary mineralization consists of copper
sulphides with silicified copper carbonates and iron ox-
ides in the oxidation zone®.

28 Pellicer - Hurtado 1980.
29 Gonzalo 1888.

30 Pérez 1996.

31 Pinedo 1963, 478.

32 Pinedo 1963, 543.
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- Cabezo de los Silos/Monterrubio (Puebla de Guzmdn)
group

The vein is found in the carboniferous chalks and is
distinguished by a ferruginous outcrop and rubefaction
of the chalks. It is ca. 70 m long and contains predomi-
nantly chalcopyrite. Some small copper veins have im-
pregnated the surrounding chalks and created a second-
ary copper carbonate mineralization®.

- Pefiuelas (Paymogo) group

This group consists of two parallel veins that join
deeper down and have a breadth that varies between 1.5
and 2 meters. The mineralization contains pyrite and
chalcopyrite, as well as secondary copper sulphides
(chalcocite) in the supergene enrichment zones™.

- Becerra (Paymogo) group
There is very little geological information available
for this group, except that it is rich in chalcopyrite®.

- Malagon (Paymogo y Puebla de Guzmdn) group

This group contains quartz veins within the chalks,
which can be up to 2 km long and contain predominant-
ly pyrite, copper sulphides, zinc sulphides, argentifer-
ous galena, a mixture of iron sulphides, lead, silver, zinc
and copper. Some ferro-cupreous veins also contain
argentiferous fahlore. The concessions of Cerrejon del
Tamujoso and Barranco de Trimpancho are particular-
ly notable.

These copper vein deposits are composed of car-
bonates in the upper part of the mineralization and
iron and copper sulphides in the lowest levels, some-
times associated with somewhat argentiferous galena.
The copper sulphide veins are more often found in
small discontinuous quartz veins within the chalks, as
well as forming inclusions or impregnations within the

chalk itself>.

- Corumbel (Manzanilla, La Palma del Condado and Pa-
terna del Campo) group

This is an ore field known by the name Minas del Rio
Corumbel®*. The quartz-bearing veins extend into the
chalks and have complex compositions, distinguished
by their amounts of lead and zinc. They are related to
east-west running fractures and the mineralization con-
sists of cassiterite, sphalerite, arsenopyrite, tourmaline,

33 Pinedo 1963, 468.

34 Pinedo 1963, 471.

35 Pinedo 1963, 360-363.
36 Sdezetal. 1989.



muscovite, argentiferous galena, pyrite, pyrrhotite, mar-
casite, and chalcopyrite”.

3. Ossa Morena

It is possible that there are more deposits in the Ossa
Morena zone than in the South Portuguese Zone, but the
magnitude of the deposits of the Iberian Pyrite Belt is
lacking. The vast majority are vein-type deposits that
form part of long structures, sometimes discontinuous,
with different types of sulphides, including iron, copper,
lead, zing, silver, and eventually gold and tin*®. The min-
eral deposits of the Ossa Morena are of variable ages and
geneses, from submarine exhalative volcanic geneses,
hydrothermal deposits, deposits that fill in fractures
within a large regional area in which hydrothermal solu-
tions have ascended from the deepest layers of the earth’s
crust, and deposits formed by replacement phenomenon
from contact with calcareous rocks (skarn).

The history of the Ossa Morena finds its roots in
pre-Hercynian ages, since it started to form in the Upper
Precambrian and extended to the Carboniferous period.
The genesis of these structures is varied: volcano-sedi-
mentary, like the polymetallic sulphide deposits of the
Iberian Pyrite Belt; exhalative mineralizations related to
submarine volcanic activity; replacement phenomenon
in the earth’s crust (skarn); or the filling in fractures
caused by orogeny. Most of the mineral deposits in the
Ossa Morena are Hercynian in age and are formed on
regional alignments produced during the Hercynian
orogeny, which generated fractures, faults, shear zones,
and geological shear stress in a predominantly north-
east-southeast and west-northwest-east-southeast linea-
ment, through which magmatic and sulphide intrusions
outcrop on the earth’s crust. This phenomenon affected
large areas, sometimes more than 400 km in length, such
as: the Messejana — Plasencia faults that mark the tran-
sition to the South Portuguese zone to the south; the
Badajoz - Cérdoba shear zone that separates the Central
Iberian Zone - represented by the Los Pedroches batho-
lith - with abundant vein deposits of complex metallic
compositions (lead, silver, zinc, barium, tin, antimony,
etc.); the fracture zone of Linares — La Carolina with
lead-zinc deposits and the cinnabar of Almadén®. The

37 Vargas - Prieto 1924.
38 Apalategui 2001.
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Notable concessions include Las Completas, Florida,
Nuestra Sefiora del Amparo and Victoria; many of which
contained grooved stone mining hammers.

fracturing continues into the Late Hercynian, which
corresponds to the vertical faults with lack of direction.

Within the mineralization of the Ossa Morena,
groups were formed according to their origin: mineral-
izations that were formed between the Upper Precam-
brian and Paleozoic in a marine environment connected
with exhalative volcanic mineralization (hydrothermal),
which formed small lenticular deposits and whose main
component is pyrite, but are generally polymetallic with
zine, copper and lead; pockets or impregnations of min-
erals in the Lower Cambrian calcareous rocks, including
the mineralizations of the Sierra de Aracena, with zinc,
lead and iron; and the ferruginous belt of Jerez de los
Caballeros (Badajoz), with iron and manganese.

The Ossa Morena has been divided into a series of
geological domains: the unit of Pulo do Lobo, Macizo de
Aracena - Almadén de la Plata, Terena unit, Zafra -
Monesterio domain, Arroyomolinos domain, Unit of
Cumbres and Cubito Unit. The unit of Pulo do Lobo has
recently been considered as an independent unit situated
between the South Portuguese Zone and the Ossa More-
na Zone, and the Terena Unit is an extensive shear zone
in which materials with distinct natures and metamor-
phism outcrop, with layers that date from the Cambrian
to Lower Carboniferous periods*’.

3.1 Stratiform mineralizations

Among the Precambrian mineralizations of submarine
volcanic origin are the lenses at: Puebla de la Reina
(Badajoz), which spread out in a 7 km strip and contain
zing, copper and lead; Pefiaflor (Seville) with pyrite that
contains moderate amounts of copper; Maria Luisa (La
Nava, Huelva), Gibla (Constantina, Seville), Alanis (Se-
ville) and Vicaria (Calera de Ledn, Badajoz), with copper
sulphides, lead and zinc.

39  Ovejero 2004b.
40 Apalategui 2001.
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- Zinciferous belt of Aracena

The metamorphic belt of Aracena developed in the
area closest to the South Portuguese Zone, during the
Cambrian period, and extends to the other side of the
border, up to Portel*!. Here one finds a collection of min-
eralizations in which zinc dominates, and a minor pro-
portion of copper, which corresponds to the acidic volca-
no-sedimentary sequence of Jabugo, in the Carbonaceous
sequence of Aracena, and within the later basic volca-
no-sedimentary material of La Corte. Within these min-
eralizations, the deposits of Fuenteheridos (Huelva) are
of particular interest. These mineralizations are found in
the limestones and are iron sulphides rich in zinc and
lead, lead sulphides and zinc sulphides**.

- Maria Luisa (La Nava) group

The Maria Luisa mine was exploited between 1969
and 1981 for copper and zinc. Its paragenesis is comprised
of one primary mineral where magnetite, pyrrhotite, ar-
senopyrite, pyrite, sphalerite, galena, bornite, calcocite,
and tetrahedrite predominate. Secondary minerals in-
clude predominantly hematite, limonite, and cuprite. The
origin of the mineralization could have had a ferriferous
phase with the appearance of magnetite that substituted
for the silicates, and another of sulphides of hydrothermal
origin®.

- Repilado (Jabugo - Galaroza) group

This group is situated in an area of stratiform sulphide
mineralizations and forms a collection of copper sulphide
and pyrite veins with gangue of quartz and calcite with
pyrite, tetrahedrite, galena, chalcopyrite, sphalerite, and
boulangerite. The mines of Reprise (Galoroza) and Santa
Ana (El Repilado, Jabugo, Huelva) belong to this group*.
They are located in the volcanic rocks, both acidic and ba-
sic, and are found in massive bodies, 10 to 15 meters thick.

The mine Reprise contains a mineralization repre-
sented by the dissemination of sulphides in a mineral-
ized band, 1 km long and up to 250 m thick, in quartzi-
ferous veins. It has been investigated in three sections:
Chinas I, Chinas IT and Chinas III. Chinas I is a miner-
alization formed by iron oxides (magnetite), iron sulphi-
des (pyrite), arseno-iron sulphides (arsenopyrite), cop-
per-iron sulphides (chalcopyrite), and lead sulphides
(sphalerite and galena). The sector Chinas II (San Man-
uel) is rich in arsenopyrite, pyrrhotite, chalcopyrite and

41 Fernandez 2004.

42 Fernandez etal. 1989.
43 Vazquez 1972.

44 Vazquez 1974.

45 Viazquez 1974.

292

limonite. The minerals from Chinas III (Casa de la
Mina) include iron sulphides, copper-iron sulphides,
and arseno-iron sulphides®.

In the mines of El Repilado (Jabugo), those of Santa
Ana, M® Victoria de Fatima, and Sierra El Monte partic-
ularly stand out. Santa Ana is a vein, some 150 m long
with a mineralization of magnetite, pyrite, chalcopyrite,
baryte, and sphalerite as major components and copper
carbonates in the oxidation zone. In M® Victoria de Fati-
ma, the primary mineralization is magnetite, pyrite, ar-
senopyrite and chalcopyrite, with covellite in the sec-
ondaries. In the Sierra El Monte magnetite, pyrite,
chalcopyrite and sphalerite predominate®.

In all of these mines, the oxidation zone contains an
abundance of copper carbonates and although they have
not been sufficiently prospected, the evidence of copper
production using crucible smelting in nearby prehistoric
settlements, such as the copper crucible from the Cueva
de la Mora (Jabugo)*, and copper slag from the cist ne-
cropolis Valdegalaroza (La Nava)*®, are elements demon-
strating that these minerals were known in later prehis-
tory and should be taken into consideration.

- Conchita (Aracena) group

Other evidence in this zone is the Conchita group,
formed by the concessions of Conchita, Hullera and
Fatima, near Aracena. The mineralization is pyrrhotite,
pyrite, sphalerite, and chalcopyrite with a minor pro-
portion of magnetite, galena, marcasite, and limonite as
secondary mineralizations®.

- Gibla group (Constantina, Seville)

The concession of San Enrique exploited a quartz
and calcite vein some 400 m long and 2 to 5 m thick. The
primary mineralization was much disseminated chalco-
pyrite distributed along the length of vein, with some
amount of gold and silver. Copper carbonates predomi-
nated in the oxidation zone.

Grooved stone hammers were found in abundance in
this mine, which points to an intense exploitation during
the Bronze Age™.

- Penaflor (Seville) group

The mineralization is composed of two veins, 170 m
and 60 m long, in which iron oxides, iron sulphides, cop-
per-iron sulphides, and copper oxides predominate.

46 Vazquez 1974.
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There is a lack of iron oxides outcrops, but it is given
away by green stains from the copper sulphides reacting
with the surface water.

Some prehistoric tools were recovered during con-
temporary exploitation of the Preciosa mine, including
grooved stone hammers together with the bodies of
miners who died during a mine collapse®.

The amphibolites of Los Acebuches are associated
with these Cambrian volcano-sedimentary formations
(formation of Almonaster la Real) that contain traces of
mineralization in the municipalities of Almonaster la
Real, Cortegana y Aroche: Alto de la Tabaca, Santa Rita,
Tabacas, Rio Chanza, and La Mezquita®.

3.2 Vein-type deposits

In addition to the evidence of copper in polymetallic sul-
phide stratiform mineralizations, there are also many
vein-type structures situated in distinct geological do-
mains. Some of the most important ones are found in
the groups of Rivera de Cala, Nava, Linares - Aldjar, and
the ore field of Rivera de Murtigas.

- Rivera de Cala (Sultana - San Rafael) group

One important group of mines within the Ossa
Morena is formed by the vein-type mineralizations of
Sultana - San Rafael, in the municipality of Cala (Huel-
va). These mineralizations correspond to a typical
scheme of small vein deposits of copper sulphides which
are very abundant in the Sierra Morena. The geology of
these deposits has not been studied in depth, but the
mineralization from each concession is well known,
thanks to the work of the mining engineers®. The vein
formation extends over a series of concessions, whose
most important starting points are located at Zarina,
Sultana, San Rafael, Nuevo Cometa, and Extremeiia,
with the workings at Sultana and San Rafael being some
of the most important. The vein is known to be some
3,000 meters long, running in a N 20° W direction, ad-
justing to the contact zone of the granitic rocks. The
minerals are found in quartzite bands between the gran-
ites of the Santa Olalla del Cala batholith and the Cam-
brian chalks and greywackes.

In the Rivera de Cala group, the paragenesis is com-
posed of quartz, siderite, chalcopyrite with pyrite,
sphalerite, arsenopyrite, and some gold that has been
found in the form of native gold in the concessions of
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Extremerfia and Sultana. The minerals, principally iron
sulphides (pyrite) and copper-iron sulphides (chalcopy-
rite), filled fractures produced by igneous activity which
produced an outcrop of granitic rock, and vein fissures
that were completely filled by the fumaroles, slowly pre-
cipitating the minerals as the temperature and pressure
dropped. These copper mineralizations can be related to
a later sulphurous phase, in the metasomatic stage of the
granites in the zone and with the existence of longitudi-
nal fractures.

The mineralization of the concession Sultana con-
sists of copper-iron sulphides, with ca. 27.51% Cu,
32.38% Fe and 36.40% S. The vein appears as small
branches of quartz veins in the granite, no more than
0.05 m wide, with patches of iron oxides, copper carbon-
ates, and copper sulphides, though at greater depths they
join to form a vein half a meter wide. Although the pre-
dominant mineral is chalcopyrite, there are also zones
with other copper minerals, like bornite and fahlores,
also occasionally bismuth and native gold. Nevertheless,
the richness of the mineralization in the vein is not very
constant. Sometimes it is sterile and in other points it can
reach a thickness of 1.60 m of chalcopyrite. Within the
vein the thickness of mineralization is also variable,
sometimes hugging the roof, other times the wall, and
less often in the centre or just peters out. In the conces-
sion of San Rafael, the mineralization also consists of a
quartzite band hosted in the porphyries and granites.

Prehistoric exploitation is evidenced by grooved
stone hammers found in the concession of Sultana® and
by copper smelting crucibles in some Bronze Age settle-
ments, such as el Cerro de los Rehoyos® and Santa Mar-
ta’®.

- Almadén de la Plata group

There is evidence of stress fracture veins caused by
shearing. The mineralizations are hosted in different
lithologies (chalks, marbles, and amphibolites) and
structures (Units of Terena, Macizo de Aracena, Unidad
Pulo do Lobo). Generally, they are quartz veins with dis-
seminated pyrite and chalcopyrite, although other sul-
phides appear in minor quantities, such as covellite, ar-
senopyrite and pyrrhotite. The veins extend into the
municipalities of Real de la Jara, Monesterio and Al-
madén de la Plata®”.

Near the city centre of Almadén de la Plata (EI Tor-
biscal), the principal minerals include chalcopyrite, py-
rite, malachite, azurite, and goethite, with accessory
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minerals of chalcocite, covellite, bornite, and less often
sphalerite, galena, tetrahedrite and arsenopyrite.

The veins at Real de la Jara also contain copper min-
erals, with pyrite and chalcopyrite (Isabel). In some of
them, iron sulphides predominate, with hematite and
magnetite, but there are also copper minerals, like mal-
achite and covellite (Herrerias de San Carlos).

- La Nava group

In the zinciferous belt of Aracena, there are also small
mineralizations, hydrothermal in origin, associated with
quartz and calcite veins. These mineralizations are com-
posed of copper-iron sulphides (chalcopyrite), with su-
perficial zones rich in copper carbonates (malachite) and
secondary enrichment zones with predominantly cop-
per, lead and antimony sulfosalts (tetrahedrite, bou-
langerite, bournonite, and jamesonite). Noteworthy are
the mines in the municipalites of La Nava, Las Lan-
chuelas, Eureka, Horcajo, Retamar, Valle del Perro, and
Cadena®.

The mine of Las Lanchuelas contains a mineraliza-
tion comprised of tetrahedrite, jamesonite and chalco-
pyrite, while in Eureka, lead and antimony sulphides
(boulangerite) and lead-copper-antimony (bournonite)
with a general percentage of 1.98% Cu, 2.32% Pb and
2.10 Sb predominate. In Horcajo, the mineralization is
mainly composed of iron sulphides, iron-arsenic sul-
phides, copper-iron sulphides and lead sulphides. In
Retamar, the paragenesis is pyrite, chalcopyrite,
sphalerite, galena, and tetrahedrite, with secondary
minerals including covellite, cuprite and limonite. In
the Valle del Perro, the minerals are pyrite, chalcopy-
rite, and bornite.

- Linares - Aldjar group

The veins are of quartz with pyrite, chalcopyrite,
azurite and malachite in shear zones. Some of them can
reach up to 300 m in length, and the concession of
Pizarro stands out in particular.

- Ore field of Rivera de Miirtigas and La Contienda

One of the largest ore fields is found in the munici-
pality of Cumbres de San Bartolomé and Encinasola, in
the vicinity of Rivera de Murtigas and La Contienda and
continues into the territories around Barrancos and
Moura (Portugal). The deposits are generally scantily
investigated in terms of their geology, except for the
work of Jubes and Carbonell, but the exploitation of the
deposits in antiquity is evidenced by numerous grooved
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stone hammers and roman slag heaps®. The lodes fill in
large transversal crevices in the stratification of the
rocks and its paragenesis could be of two different types:
those formed by pyrite and chalcopyrite and those that
contain larger amounts of copper sulphides. Generally,
the veins are of quartz and calcite-siderite with pyrite,
chalcopyrite, galena, sphalerite, and tetrahedrite, and
are hosted in Devonian chalks and greywackes. Only in
the Portuguese zone have there been large scale exploita-
tions at the concessions of Minancos and Aparis®.

Some structures worth mentioning are those of Mur-
tigas, where the copper minerals dominate and a ferru-
ginous crest marks the outcropping of the vein, with
patches of malachite in the chalks, as well as patches of
fahlore in the quartz-filled veins. It is a discontinuous
vein which has been identified in various sectors: Juncal
(Victoria), Puente del Murtigas, Valdelosajos, Fraga del
Tio Jesus, Estremozal, la Capitana, la Lapa, and Fraga de
Pero Gil.

The principal ore field is interstratified with the
chalks and extends towards the Portuguese border, via
Cerro de la Cebada, Pico Centeno, Fraga de la Loba, and
Los Guijarros (Diamante). The sector of Guijarros is 75
cm wide and is composed of a quartz gangue with bary-
te, malachite, hematite, and nodules of fahlore, and in
other parts of a quartz vein with baryte, nests of chalco-
pyrite and fahlore.

In Pico Centeno, the copper sulphides are associated
with variscite®'. Although it has been said that it was ex-
ploited in the Chalcolithic®, this doesn’t seem very plau-
sible due to the form of the mineralization - 1 to 2 mm
nodules in siliceous veins that are only 1 to 2 cm thick®.
The mined areas that were linked to the extraction of
variscite in the Chalcolithic also do not correspond to
this time, but to exploitations at the end of the 19th cen-
tury®’. The settlement (Sierra de la Concha) and mining
tools from these lodes are from the end of the Bronze
Age.

The last vein structure (Contienda) developed in the
regions of Cuevareja, Dehesilla, Cuesta de la Morena,
Huerta Barbas, Macareno, Caseta del Hoyo, Curtidero,
Barranco de las Animas, Arroyo del Tortillo, Sierra de
Santa Marfa, Sierra del Aguila, Culeritos, Mohosa, and
Amoladera, where there have been diverse prospections
of small quartz veins of baryte with chalcopyrite, fahlore
and malachite. Up to three small discontinuous parallel
veins have been detected. In all of these veins, the super-
ficial copper minerals disappear with increasing depth.
In the superficial zones, the copper minerals are distrib-
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uted in seams and pockets, and many of the cupriferous
traces in the chalks come from pyrite impregnations
that have deteriorated due to weathering®.

- Rivera de Huéznar group

Another one of these large vein structures is found in
the vicinity of Villanueva del Rio y Minas, in the Sierra
Norte, province of Seville, and is formed by two princi-

65 Jubes - Carbonell 1920.

pal structures — Piedra Resbaladiza - Manchallana and
Puerto Cid - and other minor ones, especially the lode
at Cerro de la Mina. These are vein-type deposits of cop-
per sulphides and iron sulphides, within veins that do
not exceed 10 m in thickness (fig. 3)%.

These veins contain mineralized seams less than
1.5m thick and are formed by a mottled occurrence of
quartz and siderite (iron carbonate), with patches of iron

66 Schattner etal. 2005.
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sulphides (pyrite) and copper-iron sulphides (chalcopy-
rite). In the superficial zones, which can reach a depth of
up to 10 meters, the weathering has formed an outcrop
where minerals from the oxidation zone predominate,
such as copper carbonates and iron oxides, although
there are also relicts of the primary minerals (pyrite and
chalcopyrite) preserved from alteration within the oxi-
dized minerals. The interesting thing about this forma-
tion, which can be extended to other structures in the
Ossa Morena, is that there is no cementation zone with
secondary sulphides: the oxidation zone shifts gradually
to the primary sulphides. The vein of Piedra Resbaladiza
- Manchallana is associated with the Arenillas fault, and
is formed by three discontinuous vein sectors: Mancha-
llana, Miraflores, Pilar de la Pepa, and Piedra Resbadal-
iza. Iron is present as siderite, which has been altered in
the superficial zones to iron oxides and hydroxides (gos-
san), while copper is present as carbonates (malachite)
on the sides of the vein. Copper dominates over iron
only in the sectors of Piedra Resbaladiza and Pilar de la
Pepa.

The lode at Puerto Cid is a major entity, some 2.5 km
long and copper dominates over iron.

In addition to these principal structures, the whole
zone is dotted with small vein structures - Cobaneta,
Casa Alcantara, Cerro de la Mina, Cueva de la Bruja,
etc., where outcrop of iron oxides and hydroxides and
copper carbonates appear on the surface.

- Blanquilla (Cazalla de la Sierra, Seville) group

This is formed almost exclusively by copper carbon-
ates and oxides with some chalcopyrite which was ex-
ploited in the 19th century in the mine of La Unidn.

- Puebla de los Infantes (Seville) group

This is another ore field with diverse mineralizations,
some veins are cupriferous, and others are predominantly
iron; almost all have lead. These veins have extensions and
can reach 1 km in length and around 1m in thickness.

3.3 Copper deposits in the skarns

The intrusive massifs associated with the Hercynian
orogeny caused skarn-type contact and replacement
mineralizations. The most well-known are those of Sier-
ra de la Lima and Navaldzaro (El Pedroso, Seville),
Minas de Cala (Cala, Huelva), Mina Teuler (Santa Olalla
del Cala, Huelva), San Guillermo (Jerez de los Caballe-
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ros, Badajoz), and Monchi (Burguillos del Cerro, Bada-
joz)¥. The contact minerals are basically composed of
iron oxides, magnetite and oligists, but can also be ac-
companied by some copper sulphide veins.

In the iron skarn mineralizations of El Pedroso are
abundant massive pockets of iron oxides (magnetites
and oligists), oxidized on the surface to hematite (Sierra
de la Lima). Occasionally, these iron minerals are ac-
companied by iron sulphides and copper-iron sulphi-
des®®, like at the concession of Juan Teniente, where pre-
historic mining tools have been found. The mine of Juan
Teniente is made up of three parallel veins hosted in the
chalks and surface in a small ferruginous outcrops: the
first one between 4 and 20 m thick and 500 m long; the
second being between 3 and 11 m thick. The mineraliza-
tion is composed of pyrite, but it is probable that copper
carbonates that were exploited during the Roman and
prehistoric periods existed on the surface.

One of the best studied mineralizations are those
from Minas de Cala, which belongs to a skarn-type de-
posit. The Minas de Cala is found in Cambrian lime-
stone, between two series of Cambrian chalks. One in-
trusion of granodiorite hosted in the original chalks is
the origin of calcic silicates with characteristic skarn
minerals, such as epidote. Through contact with the car-
bonates, it became desilicified and formed pyroxenes
and amphibolites. The iron mineralization, originating
from contact metasomatism that replaced the limestone,
is found in the pyroxene skarn (diopside) and is rich in
iron oxides (magnetite). Related to the iron mineraliza-
tion are copper sulphides from a hydrothermal origin
(Dolores), whose quantity increases with increasing dis-
tance from the granites®. Within the concession at Do-
lores, there are veins which extend for about 1 km, some
of which are very rich in copper minerals, especially the
lodes of Portugués and San Lorenzo, which are circa 150
m wide. These appear in the limestones, where the min-
eralization of chalcopyrite and iron oxides precipitated
in the oxidation zone in the form of copper carbonate
crusts, as well as in the granites with pyrite and chalco-
pyrite and malachite in the outcrops.

Some stone tools and nearby settlements can be as-
sociated with the prehistoric exploitation of these cop-
per veins, but the most intensive mining activity took
place during the Roman period”.

In the Teuler mine, mineralizations were created
along the contact zone between the Cambrian limestone
and the granodiorite batholith of Santa Olalla del Cala,
causing a magnetite skarn in which small quantities of
iron sulphides (pyrite) and copper iron sulphides (chal-
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copyrite) appear. In the upper levels, concretions of cop-
per carbonates (malachite) can also form”.

These iron mineral skarns in the contact zone be-
tween the granites and limestones is extended to the
southern part of the province of Badajoz. One of these is
the mine of San Guillermo (Jerez de los Caballeros)
where a skarn is embedded in a carbonated layer be-
tween schists and igneous rocks that is formed by mag-
netite and iron and copper sulphides. Close to this is the
Berrona mine, near Jerez de los Caballeros and Fregenal
de la Sierra, which are also located in the contact zone
between calcareous and igneous rocks, but the mineral-
ization is dominated by iron oxides (magnetite) and py-
rite, while chalcopyrite and pyrrhotite are found in min-
imal quantities. A last mine in this group of skarns is
Monchi (Burguillos del Cerro), which is sandwiched
between the batholith of Burguillos and limestones, and

4. Conclusions

Finally, the information that has been laid out in these
pages needs a brief conclusion that establishes future cri-
teria for an investigation that is still in its beginning
stages. It has been shown in the descriptions of the min-
eralizations and the remains of the mines found within
them that the base information is mainly from studies
done by geologists and mining engineers, who have in-
vestigated the minerals and noted the remains of mining
activities they encountered on the way. There is still no
empirical knowledge of the distinct mining techniques,
and still less about archaeological remains associated
with them. Generally, the interpretation of these traces
of ancient mining have been catalogued as Roman, al-
though in many cases - this is something that we have
made progress in — they are pre-Roman. But at this point
we stumble upon an important problem: it is impossible
to easily distinguish between Bronze Age activities and
those from protohistory. The only criteria which is con-
sidered valid - besides the characteristics of the ex-
traction techniques - is to find ceramic material that can
help improve the chronology. As an example, one can
look at some of the conclusions from the Archaeometal-
lurgical Project of the Province of Huelva, a meritorious
work of exploration and excavation of mining and met-
allurgical traces that later, unfortunately, was not con-
tinued. In this work, it was decided to catalogue all su-
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has important reserves of magnetite, although chalcopy-
rite is also present”.

3.4 Copper mineralizations in
ultramafic rocks

Another new type of deposit that originated during the
Hercynian was recently discovered at Monesterio (Badajoz)
at the mine of Aguablanca, which is associated with ultra-
mafic rocks™. The mineralization is composed of massive
sulphides or disseminated sulphides in magmatic rocks and
gabbros that have economically viable amounts of nickel
and copper. Copper carbonate crusts have been found in
the most superficial zones of these ultramafic rocks.

perficial manifestations that had the form of an open
trench or cut as prehistoric, and all underground mining
containing galleries and wide adits as Roman. After-
wards it was proved that these two mining techniques -
surface and underground mining - do not have any-
thing to do with the chronology, but are more dependent
on the disposition of the mineralization: a veiny struc-
ture, especially if the orebody is narrow, was worked in
a narrow cut where the extraction was adapted to the
structure of the vein. Lenses and masses, on the other
hand, needed to be extracted using deep mining. There
are still many clarifications to be made, but generally
superficial mining and underground mining coexisted
in prehistory since the Neolithic, in the form of non-me-
tallic mining, such as at the mines of Gava, and also in
the Roman period, although there was a better planning
of the engineering which attributed to the possibility of
reaching greater depths and with this, a better level of
profit.

Thanks to these preliminary works carried out by
the Institute for Archaeometallurgy and the University
of Seville, experience has been gained, which allows us
to distinguish between Roman and pre-Roman mining,
but this investigation also showed that it is necessary to
know quite well the geological setting, as well as to carry
out excavations at the mines. This was demonstrated in

73 Tornos etal. 2002.
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the case of Chinfldn, considered a priori as a Chalcolith-
ic mine. Only after its excavation, could it be properly
dated to the Late Bronze Age.

These problems that are raised in the investigation of
mining are incremented by the most primitive metal
mining, which developed during the Chalcolithic and
whose characteristics and examples continue to be un-
known. In the inventory of the mineralizations in the
area of the South Portuguese Zone, I have put forward,
as much as I could, in geological terms why there is an
absence of settlement and mining in these mines, that
they were not an exploitable resource. This is evident
when one studies the settlements up to the Bronze Age
and by looking at the mining of silver. It has been shown
that only a few of the lodes there have secondary copper
mineralizations that would have been available to the
Chalcolithic miners, such as Esperanza in Tharsis or
Santa Barbara in Herrerias.

However, in southwest Iberia there are large quanti-
ties of sulphide vein deposits with copper minerals.
These are present within all areas that pertain to the
Hesperic Massif, in the southern most parts of the South
Portuguese Zone, as well as in the northern part of the
Ossa Morena. These mineralizations have the advantage
that they were far less exploited in the 19th and 20th
centuries and almost all of the old mining traces were
preserved on the intact lode. It is essential that this pre-
historic mining research focuses on them, for however
small the mines or mining indications, there is greater
chance of success. The same could be said for the copper
sulphide lenses and veins of the South Portuguese Zone,
where much of the work to date has been concentrated
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Abstracts

This paper is concerned with the mineral deposits of
southwestern Spain, their geological features, and evi-
dence of prehistoric mining.

There are two extremely interesting mining areas in
the Southwest of the Iberian Peninsula: the Iberian Py-
rite Belt, which is situated in South Portuguese Geolog-
ical Zone, and Ossa-Morena Zone. The Iberian Pyrite
Belt, with its exploitable copper and silver ores, is domi-
nated by large deposits of polymetallic sulphides over
copper ore lodes. Ossa Morena has abundant small de-
posits of copper sulphides and iron ore skarns.

Prehistoric mining was concentrated in Ossa More-
na for the production of copper. In this zone, the oxida-
tion of copper sulphides favoured the formation of cop-
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per carbonates in the upper levels (malachite and
azurite), which was within reach of prehistoric mining
technology. In the Iberian Pyrite Belt, the copper ores
were concentrated in the supergene enrichment zones,
which were sometimes over 100 feet deep, and mostly
unexploitable for prehistoric mining, with the exception
of some copper sulphide ore lodes such as Chinflon.
Moreover, in certain localities of the Iberian Pyrite Belt,
there are formations of exogenous copper with carbon-
ates and inclusions of secondary copper sulphides,
which were formed from the erosion and sedimentation
of the nearby primary ore bodies, which explains some
copper metallurgical settlements, like at Cabezo Juré. In
prehistoric times, only the silver ores that were exploited



in the Iberian Pyrite Belt were situated in the oxidation
zone (jarosite gossan). The industrial production of cop-
per did not begin until Roman imperial times.

Keywords: Mining, Copper, SW Peninsula, Prehistory

In diesem Beitrag werden die Kupfervorkommen in Siid-
westspanien behandelt, sowohl ihre geologischen Merk-
male als auch die Belege fiir prahistorischen Bergbau.

Im Siiddwesten der Iberischen Halbinsel befinden
sich zwei auflerordentlich interessante Bergbaugebiete,
der Iberische Pyritgiirtel in der siidportugiesischen geo-
logischen Zone und die Ossa Morena Zone. In ersterem,
mit Kupfer- und Silbererz, tiberwiegen polymetallische
Sulfidmassen das Vorkommen von Kupfererzadern bei
weitem. Die Ossa Morena Zone dagegen ist reich an
kleinen Erzadern mit Sulfiden sowie an Eisenerz-Skarns.

Der prihistorische Bergbau in der Ossa Morena war
auf die Produktion von Kupfer konzentriert. In dieser
Zone begiinstigte die Oxidation von Kupfersulfiden die
Bildung von Kupferkarbonat (Malachit und Azurit), und
zwar in den oberen Niveaus in Reichweite des préhisto-
rischen Bergbaus. In den Massen des Iberischen Pyrit-
giirtels dagegen befand sich das Kupfererz in den super-
genen Anreicherungszonen, manchmal tber 100 Fuf
tief. Die tieferen Niveaus entzogen sich damit den Mog-
lichkeiten des prahistorischen Bergbaus, der deshalb nur
in einigen Erzgdngen von Kupfersulfiden anzutreffen
ist, wie in Chinflén.

Auflerdem gibt es an bestimmten Stellen des Iberi-
schen Pyritgiirtels Formationen von exogenem Kupfer
mit Karbonaten und sogar sekundédren Kupfersulfiden,
hervorgerufen durch Erosion und Sedimentation von
primdren Sulfiden in der Nihe der originalen Masse.
Dies erklért die Lage einiger Kupferproduktionszentren
wie z.B. Cabezo Juré.

In der grof3en Masse des polymetallischen Iberischen
Pyritgiirtels aber wurden in préhistorischer Zeit ledig-
lich die Silbererze abgebaut, die in der Oxidationszone
vorkamen (Jarosit-Gossan). Die industrielle Kupferpro-
duktion begann nicht vor der Romischen Kaiserzeit.

Schlagworter: Bergbau, Kupfer, Stidwesten der Iberi-
schen Halbinsel, Metallzeiten
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En este trabajo recopilan los yacimientos minerales del
suroeste de Espafia, se describen sus caracteristicas geolo-
gicas, y se indican las evidencias de mineria prehistorica.

Dentro del Suroeste de la Peninsula Ibérica se en-
cuentran dos formaciones geolégicas de enorme interés
minero, la Faja Piritica Iberica, que se desarrolla en la
Zona Geoldgica Surportuguesa, y Ossa Morena. En la
Faja Piritica Ibérica, con cobre y plata como menas apro-
vechables, predominan los grandes depdsitos de sulfu-
ros polimetalicos sobre los yacimientos filonianos de
cobre. En Ossa Morena son abundantes los pequefios
yacimientos filonianos de sulfuros de cobre y skarns de
minerales de hierro.

La mineria prehistorica se concentr6 en Ossa Morena
para la produccion de cobre. En esta zona los fendmenos
de oxidacion de los sulfuros de cobre favorecieron la for-
macion de carbonatos de cobre en los niveles superficiales
(malaquita y azurita), una posicion al alcance de ingenie-
ria minera prehistérica. En las masas de la Faja Piritica
Ibérica los minerales de cobre se encontraban en el enri-
quecimiento supergénico, a veces a mas de 100 metros de
profundidad, a unas cotas alejadas de las posibilidades de
la mineria prehistorica, solo presente en algunos filones de
sulfuros de cobre, como Chinflon. Ademas, en determina-
dos yacimientos de la Faja Piritica Ibérica se encuentran
formaciones de cobre exdgenos, con carbonatos e incluso
sulfuros secundarios de cobre, procedentes de la erosién y
sedimentacion de los sulfuros primarios en los alrededo-
res de las masas originales, que explican algunas explota-
ciones prehistoricas, como Cabezo Juré.

En las grandes masas polimetalicas de la Faja Piritica
Ibérica en época prehistdrica solo se explotaron los mi-
nerales de plata que se encontraban en la zona de oxida-
ciéon (gossan jarositico). La produccion industrial de
cobre no comenzaria hasta época romana imperial.

Palabras clave: Mineria, Cobre, Suroeste Ibérico, Prehis-
toria Reciente
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Child labour / Kinderarbeit / Criangas a trabalhar nas
minas, trabalho infantil 334-336, 338

Chronology: 14C-dates, see Chronology: Radiocarbon

Chronology: 2nd millennium BC/ 2. Jahrtausend v.
Chr. / I milénio aC / IT milenio AC 12, 19, 45, 196,
215, 228, 311, 312, 316, 319, 326, 330--334, 336, 337

Chronology: 3rd millennium BC/ 3. Jahrtausend v.
Chr. / III milénio aC / III milenio AC  2,3,9, 12,13,
15, 18, 19, 30, 48, 50-53, 65, 141, 144, 152-161, 164-
166, 168, 170, 183, 184, 191, 192, 207, 215, 233, 241,
273, 320, 326, 328, 331-333, 340

Chronology: 4th millennium BC/ 4. Jahrtausend v.
Chr. / IV milénio aC / IV milenio AC 50, 141, 155-
158, 164, 166, 233, 237, 267, 313, 326, 328-332, 335,
340

Chronology: 5th millennium BC/ 5. Jahrtausend v.
Chr. / V milénio aC / V milenio AC 5, 15, 233, 237,
312, 319, 326, 328, 330, 331, 337

Chronology: 6th millennium BC/ 6. Jahrtausend v.
Chr. / VI milénio aC / VI milenio AC 18, 50, 326

Chronology: Argaric culture / El Argar-Kultur 41, 191,
192, 196, 197

Chronology: Bell Beaker time / Glockenbecher-
zeit / Campaniforme 2,9, 12, 18, 33, 40, 45, 48, 144,
155, 158, 166, 191, 225, 242

Chronology: Bronze Age in general: Bronzezeit / Idade
de Bronze / Edad del Bronce' 4, 14, 50, 91, 185-208,
212, 213, 226, 234, 235, 256, 259, 262, 265, 268, 273,
277, 279, 282, 292, 293, 297, 298, 304, 310; Near
East 315; Alps 316, 318, 319; Middle East 321;
325; Alps  335; Russia 337

Chronology: Bronze Age: Early Bronze Age / Frithbron-
zezeit / Bronce Antiguo 4, 10, 12-14, 19, 41, 51, 109,
131, 133, 134, 188, 191, 233, 242 (Irland), 265-268;

Georgia 314; Near East 329, 340

1 The classifications and terminologies of the Bronze Age phases
and their absolute chronology differ from region to region and
author to author. Therefore you find here the terminology used by
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Chronology: Bronze Age: Final Bronze Age (see also
Late Bronze Age) / Endbronzezeit (auch Spatbronze-
zeit / Bronze Final / Bronce Final) 4, 8, 10, 14, 17,
19, 185, 188, 192, 294, 196, 199, 200, 201, 203-208,
212, 213, 235, 237, 244, 264, 273, 289, 298, 319;
Schwaz 320; Near East 331, 332; Cyprus 338;
Alps 341

Chronology: Bronze Age: Full Bronze Age/ Bronze
Pleno / Bronce Pleno 192, 195, 199, 203, 206, 207,
212; Alps 316

Chronology: Bronze Age: Middle Bronze Age / Mittlere
Bronzezeit / Bronze Médio 44, 134, 213, 244, 265~
268; Alps 310, 323, 330, 341

Chronology: Bronze Age: Southwest Bronze Age I and
11 / Stidwestbronzezeit I und II / Bronze do Sudoeste
Tell 185,191-208, 212,213

Chronology: Bronze Age: Late Bronze Age / Spétbronze-
zeit 4,10, 14, 19, 168, 212, 213, 264, 273, 289, 298

Chronology: Copper Age: Eneolithic / Eneolitico 28,
187

Chronology: Copper Age,
zeit / Calcolitico: Passim

Chalcolithic / Kupfer-

Chronology: Copper Age (antiquated): Bronze Age
I/ BronzezeitI/ BronceI 28

Chronology: Copper Age: Early Copper Age / Friithe
Kupferzeit / Calcolitico Antiguo 14, 15, 19, 48, 51,
233,234,242

Chronology: Copper Age: Final or Late Copper
Age / Jiingere or Spite Kupferzeit / Calcolitico Fi-
nal 10, 14, 19, 191

Chronology: Copper Age: Full or Middle Copper
Age / Entwickelte Kupferzeit / Calcolitico Medio or

158, 160

Chronology: Ferradeira Horizon / Ferradeira-Hori-
zont / Horizonte de Ferradeira 187-191, 207, 212,
213

Chronology: Iron Age in general / Eisenzeit / Idade do
Ferro / Edad del Hierro 9, 19, 42, 44, 201, 202, 207,
233,237,272, 279, 304, 316, 320, 325, 327, 335

Chronology: Iron Age: Early Iron Age / Iron Age I/ Frii-
he Eisenzeit / Eisenzeit I1/Idade do Ferro I 199,
205, 207, 262, 264-267, 277, 310, 320, 327, 332

Chronology: Iron Age: Early Iron Age / Frithe Eisenzeit:
Hallstatt 334

Chronology: Iron Age: Late pre-roman Iron Age / Spite
vorromische Eisenzeit: La Tene / Laténe 306, 315,
319

Chronology: Islamic Period / Islamische Zeit
279;Iran 320, 321

Pleno

262,272,

the single authors, and sometimes, if it is not the Iberian Peninsula
or general, an indication of region or culture.



Chronology: Roman period / Romisch / Romano 6, 16,
44,253,254, 259, 260, 267, 269, 270, 273, 274, 277, 279,
281, 282, 288-290, 294, 296, 297, 304, 310, 311, 315,
316, 318-320, 322, 324, 327, 332, 333, 335, 337, 338

Chronology: Roman period / Romisch / Romano: Early
Roman 262, 272

Chronology: Roman period / Romisch / Romano: Impe-
rial 281, 301

Chronology: Medieval Time / Mittelalter / Medieval
44, 304, 306, 311, 316, 335, 337

Chronology: Late Medieval Time / Spatmittelalter / Tardo-
Medieval 316, 318, 325

Chronology: Neolithic / Neolithikum 6, 15, 16, 48,
140, 235 (Near East), 262, 265-267, 297, 306, 311, 336;
Near East 340

Chronology: Neolithic: Late or Final Neolithic / Spatneo-
lithikum 5, 10, 15, 19, 47, 48, 242, 277

Chronology: Neolithic: Middle Neolithic / Mittelneo-
lithikum 41, 49

Chronology: New Kingdom of Egypt/ Neues Reich
Agypten / Império Novo Egito 310, 333

Chronology: Old Elamite Period/Elamita Antiguo
(2700-1700 AC) 245

Chronology: Orientalizing Period see also Early pre-

Age / Orientalisierende Perio-
de / Periodo Orientalizante 199, 206-208, 290

Chronology: Period Uruk final / Periodo Uruk fi-
nal 333

roman Iron

Chronology: Radiocarbon, *C-dates / Datas de radio-
carbono / Radiocarbon  2,5,9, 12, 14, 18, 25, 26, 33,
36, 38, 39, 41, 43, 45, 63, 64, 139, 141, 146, 148-152,
154, 155, 157, 159, 160, 164, 166, 190-192, 194, 196,
205-207, 212, 213, 238, 242, 251, 262, 266-268, 270,
272-274, 276, 277, 279

Chronology: Radiocarbon, AMS dating / AMS-Datie-

146, 194

Chronology: Radiocarbon, Bayesian
tics / Bayesische Statistik / Estatistica bayesia-
na 154

Chronology: Radiocarbon, Bone sample / Knochenpro-
ben / Osso (amostras de osso) 41, 146, 156, 205, 266

Chronology: Radiocarbon, Calibration / Kalibrati-
on / Calibragido 2,5, 12, 14, 25, 26, 36, 41, 43, 139,
146, 147, 155, 156, 160, 190, 191, 194, 205, 206, 266,
270, 274, 276

Chronology:

rung / Datagdo por AMS
statis-

Charcoal  sam-
ple / Holzkohleproben / Amostras de carvdo 139,
144, 146, 148-151, 157, 160, 205, 206, 262, 266-268,
270, 273, 274, 276, 277, 279

Chronology: Radiocarbon, Grain sample / Getreide-
proben 41,43

Chronology: Radiocarbon, Old Wood Effect / Altholz-
effekt 157

Radiocarbon,
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Chronology: Radiocarbon, OxCal 36, 41, 155, 266, 270,
274,276

Chronology: Radiocarbon: Salzmiinde Culture 41

Chronology: Thermoluminescence / Thermolumines-
zenz 8,17

Clan/Klan 48

Collective burial / Kollektivgrab / Sepulcro coleti-
vo 48

Conception of the construction / Baukonzeption 32

»Cottage clay«, »Hiittenlehm« / Hiittenlehm / Barro con
improntas de cabafia 227

Craft, craftsmanship / Handwerk
135, 184, 248

Crescent-shaped clay plaque perforated at each
end / Halbmondf6érmige, an den Enden durchlochte
Tonplatte / Crescente 166

1, 10, 19, 104, 105,

Demography: Population density / Bevolkerungsdichte
46

Demography: Demographic growth / Bevolkerungs-
wachstum 13

Ditch / Graben / Fosso 31, 36, 42, 44, 46, 47, 52, 155—
159, 201

Division of labour / Arbeitsteilung / Trabalho especiali-

104, 335

Door, gate, entrance (of the settlement) / Tor / entrada
31, 34, 65, 201

Economy / Wirtschaft / Economia 1, 3, 4, 8-11, 13, 14,
17-19, 25, 63, 166, 208, 217, 233, 251, 253, 277, 281,
288, 297, 303, 304, 306-308, 310, 311, 323, 335, 338,
339, 341, 342, 356, 357

El Argar-culture see also Chronology / El Argar-Kul-
tur / Cultura de El Argar 41, 191, 196, 197

Elite / Elite 104, 105, 332, 333

Enclosure / Einfriedung, Kreisgrabenanlage / Circuito

31, 46, 47, 52, 65, 135, 155-157, 159

10, 19, 52, 63, 64, 334

zado

de fossos
Exchange see also trade / Tausch

Fireplace / Feuerstelle allgemein / Fogueira / Estructura
de fuego, de combustion 10, 19, 104, 115, 219, 221,
225,226, 233, 236-238, 241-244, 248

Fireplace: Ash-bearing sediments / Aschehaltige Sedi-
mente / Sedimentos cenicientos 240, 242

Fireplace: Red colouring / Rotfarbung / Rubefaccion,
rojizo, anaranjado 219, 220, 242

Fortification, fortified settlement / Befestigte Siedlung,
Befestigung / Poblado fortificado 1-3, 5, 9, 11-15,
19, 25-27, 28, 30, 31, 46, 47, 49, 51, 63-65, 135, 141,
143-146, 148, 152, 155-161, 164, 166, 183, 184, 200,
203, 205, 208, 219, 225, 231, 232
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31, 34

Fortification: Barbicane / Befestigung: Barbakane 31,
34, 143

Fortification: Bastion, semicircular tower / Bastion,
Halbrundturm / Bastido 15, 46, 141, 143, 144, 148,
157-159

Fortification: Central tower / Turm zentral / Torre
central / Torredo 143, 144, 146, 148, 153

Fortification: Wall line / Mauerlinie / Circuito amural-
hado, linha de muralha / Linea de Muralla 2, 30,
31, 141, 143, 144, 146, 148, 149, 152, 153, 157-160, 201,
202, 208, 219

Fortification: Fortification system / Befestigungs-
system 10, 19, 32, 33, 166

Fortification: Hollow tower / Hohlturm / Bastido oco
141, 143, 144, 158, 159

Fortification: Massive tower / Massiver Turm / Bastido
macigo 65, 144

Fortification: Small fort/ Kleines Aufen-Fort / Fortin
28

Fortification: Tower / Turm / Torre(ao) 15, 27, 30, 33,
38, 39, 41, 42, 65, 143, 144, 146, 148, 153, 158, 166

Fortification: Arrow slit / Schieflscharte

2,12

Geochemistry, Geochemical / Geochemie 1, 11, 109,
111, 114, 119, 121, 131, 138, 254, 255, 257, 259, 261,
262, 276, 279

Geoarchaeology / Geoarchdologie

289, 291, 293, 296, 297
195,

Geology: Batholit / Batholit

Geology: Erosion / Erosion / Erosdo / Erosion
263, 285, 289, 300, 301

Geology: Fumarole / Fumarole, Gasaustritt
293

Geology: Gossan, Iron cap / Eisener Hut
267, 285, 287, 288, 296, 301

Geology: Lixiviation / Auslaugung 219, 221, 287

284, 285,

254,259, 260,

Geology: Mineralization / Vererzung / Mineralizagao /
Mineralizacién 215-218, 224, 227, 228, 230-232,
255, 262, 281-285, 288-298, 310

Geology: Natural impurity / Natiirliche Verunreini-
gung 68, 104, 123, 134

Geology: Oxidation zone / Oxidationszone 111, 254,
255, 259, 263, 277, 281, 282, 286-290, 292, 296, 298,
301

Geology: Secundary enrichment zone / Sekundire An-
reicherungszone 281, 286, 287, 288, 294, 300, 301

Geology: Stockwork / Stockwerk 282, 284, 285, 288,
289

Geology: Syncline / Synklinale / Sinclinorio 215

Geology: Vein, lode / Erzader / Filon 215, 217, 218, 231,
232, 254, 259, 262, 263, 267, 281-283, 285, 288-298,
300, 301

Geology: Weathering / Verwitterung
286, 288, 289, 295, 296

102, 281, 283,
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Grave: Atalaia type necropolis / Nekropole vom Typ
Atalaia / Necroépole tipo Atalaia 194

Grave: Cairn / Cairn 27, 194

Grave: Cist / Steinkiste / Cista 194, 195, 197, 199, 292

Grave: Corbelled grave, Tholos / Kuppelgrab, Tholos /
Tholos 27, 48, 52, 188-190

Grave: Collective burial / Kollektivgrab / enterramento
coletivo 48, 187

Grave: Rock-cut tomb, artificial cave / Hypogdum 46,
168

Grave: Individual burial / Einzelgrab / Inumagdo ou
enterramento individual / Sepultura o enterramien-
to individual 48, 187, 189, 190

Grave: Megalith: Dolmen / Dolmen 49

Grave: Megalith: Megalithic Cemetery / Megalithnekro-
pole 28,46

Grave: Megalith: Megalithic grave / Megalithgrab 6-8,
16, 17, 27, 46, 49, 187, 188, 190, 194, 281

Grave: Necropolis or cemetery/ Nekropole oder Gréber-
feld / Necropole 14, 31, 46, 185, 186, 192, 194-199,
203, 205, 207, 212, 213, 292, 333

Grave: Secondary burial / Nachbestattung / Inumagao
individual em sepulcros coletivos anteriores ou

187, 189-191

Grave: Tholos see Grave: Corbelled grave

secunddria

Harvest / Ernte 49

Hearth see also Fireplace / Herd / Lareira, fogueira /
Hogar 37-39, 41-44, 91, 109, 115-120, 135, 143,
149, 225, 226, 236, 239, 240, 242-244

House or hut or cabin / Haus, Hiitte / Cabana, / Cabana
32,37, 38, 41-44, 65, 105, 144, 152, 158, 159, 166, 227,
239, 240

House: Rectangular house / Haus, rechteckig / compar-

143 (2)

House: Round house / Rundhiitte / Cabana de planta

144, 158, 166, 240, 241

timento...rectangular
circular

Household production / Haushalt-Produktion / Activi-
dad doméstica 10, 19, 52, 161, 233, 236, 239, 242, 248

Idol / Idol / Idolo 3, 13, 48-50

Idol: Cylindrical / Idol, zylindrisch ~ 48-50

Idol: Eye motif / Augenmotiv 48, 49

Idol: Plaque Idol / Plattenidol / Idolo-placa 3, 48

Idol: Rabbit figurine / Kaninchenfigur 48

Innovation / Innovation / Inovag¢do 3,9, 13, 18, 52, 53,
138, 251, 312, 326, 330, 338, 341, 357

»Loom element« or »loom weight« (Clay plaque perfora-
ted at each corner) / »Webgewicht«, »Webele-
ment« / »Elemento de tear« 141, 166

Menhir / Menhir 48



Metal characteristic: Botryoidal / Traubenformig / Bo-
trioidal 113, 125, 126, 220, 258

Metal characteristic: Dendrite / Dendrit 69, 70, 76-79,
81-84, 87, 88, 98-105, 107, 108, 125, 126, 129, 286

Metal characteristic: Eutectic / Eutektik 76, 77, 81, 84,
98, 101, 103, 123, 124, 129, 131

Metal characteristic: grain / Korn / grao
83-88, 98, 101-103, 111-113, 131, 318

Metal characteristic: hardness / Hérte / dureza
101-104, 108, 134, 329

Metal characteristic: Inclusion / Einschluss / Bolitas de
metall 76-83, 85, 87, 111, 118, 121, 129, 131, 132,
134, 135, 174, 223, 234, 240, 244, 258, 266, 290, 300

Metal characteristic: Recrystallization / Rekristallisie-
rung / recristalizagdo 70-73, 76-78, 80-82, 84, 86,
87, 108, 284, 285

70,72,75-81,

96, 98,

Metal object: Bonze: knife / Bronzemesser / Faca de
bronze 67,196

Metal object: Copper: Awl/ Pfriem / Punzén / Pungio
5,9, 10. 15,19, 65-68, 70, 71, 74-78, 81, 82, 84, 86-89,
134, 166, 168, 171-173, 222, 223, 227, 332

Metal object: Copper: Blade / Klinge 9, 19, 49, 89, 168

Metal object: Copper: Chisel / Meiflel / Cinzel 5, 10,
15, 19, 66-68, 70-74, 76-86, 89, 168, 312

Metal object: Copper: Dagger / Dolch / Punhal de co-
bre / Punal 5,9, 15,19, 134, 173, 188, 194, 196, 223,
334

Metal object: Copper: Flat Axe / Beil / Hacha 5,15, 18,
19, 66, 67, 69, 71, 73, 81, 84-86, 89, 91, 134, 222

Metal object: Copper: Knife / Messer 67, 166

Metal object: Copper: Needle / Nadel / Aguja
168, 173, 222

Metal object: Copper:
point / Ponta de tipo Palmela
171-173, 183, 184, 188

Metal object: Copper: Point (without Palmela
point) / Pfeilspitze / Punta de flecha 222

Metal object: Copper: Saw / Sége / Sierra 9, 19, 66, 67,
69,71, 73, 74, 85, 89, 166, 168, 171-173, 223

Metal object: Copper: Tanged dagger / Griffzungen-
dolch / Punhal de cobre com ponta de encabamento
em forma de lingueta 5,9, 19, 134, 173, 188

Metal object: Iron: Crowbar / Brecheisen, Hebel / Ala-
vanca 313

Metal object: Gold: Gold object / Goldobjekt / Objeto de
ouro 10, 19, 197

Metal object: Iron in general / ferro 331

Metal object: Iron: Cast iron / Gusseisen / Ferro fundido
329, 331

9, 19,

Palmela point/ Palmela
5,9, 15,19, 134, 168,

2 For casting, smelting and melting in the Spanish and
Portuguese texts sometimes is used fundicion / fundido / fundigao.
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Metal object: Iron: Mallet / Vorschlaghammer / Marreta
312, 313

Metal object: Iron: Pic / Keil / Cunha 312, 313

Metal object: Silver: Silver object / Silberobjekt / Prata
328

Metal object: Silver: Silver rivet (and gold) / Niet aus
Silber (und Gold) / Rebite de prata (e ouro) 196,
197

Metal processing: Aes corinthiacum, Corinthian bron-
ze / Aes corinthium 334

Metal processing: Alloy / Legierung / Liga 4, 9, 14, 19,
68,70, 101, 103, 108, 134, 173, 196, 197, 328, 329, 332,
334

Metal processing: Alloy, Gold-Silver / Gold-Silber
197

Metal processing: Annealing / Sekundares Glithen 19,
67-89, 93, 101, 104, 105, 108

Metal processing: Autoflux / AutoflieBmittel / Auto-
fundente 245

Metal processing: Blowpipe, tuyere / Blasrohr / Fuelle,
tobera, tubo, objeto tubular, cana 5, 7, 15, 17, 109,
115, 117-121, 123, 126, 129, 130, 135, 174, 225, 226,
236-238, 242, 244, 320

Metal processing: Bronze / Bronze / Bronce
194, 196, 328-333

Metal processing: Bronze
ze / Bronze arsénico 91, 108

Metal processing: Calcination / Kalzinierung
123, 128

Metal processing: Cast, Casting in general / Gieflen,
Guss / Vaciado / Vazamento / (Fundi¢ao de objec-
tos / Fundicién de objetos)* 4, 7, 10, 14-17, 19, 43,
52, 65, 67-71, 73-75, 77-89, 91-94, 96, 98, 101, 103-
105, 107-109, 154, 160, 168, 173, 176, 179, 184, 225-
227, 231, 234, 241, 242, 276, 327-332, 335-337, 339,
340, 341, 357

Metal processing: Casting debris, waste / Gussfrag-
ment 43, 67, 74, 80-85, 89, 91-93, 105, 108, 119

Metal processing: Casting drop, droplet, splash / Guss-
tropfen / Gotas de cobre (metal) 4, 19, 65, 67, 69,
88, 89, 91-93, 95, 97, 98, 104, 105

Metal processing: Casting place / Giessplatz 4, 8, 14

Metal processing: Casting, melting or smelting (fire)
place, Clay ring/Lehmring/ Anillo arcilloso,
estructura circular de arcilla 4, 8, 14, 17, 65, 67, 91,
104, 105, 109, 225, 238, 240-242

Metal processing: Casting, melting or smelting (fire)
place, Openfire / Feuer (offen) / Fuego abierto 236,
242-244, 248

196,

92-94, 97,

(arsenic) / Arsenbron-

122,

It will say: Fundicién of ore = smelting; fundicion of metal =
melting; fundicion of metal into objects = casting.
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Metal processing: Casting, melting or smelting (fire)
place, pit / Grube / Cubeta / fosa 8, 17, 109, 238,
239, 243

Metal processing: Cementation (artificially) / Zementie-
ren 131, 328, 329

Metal processing: Charcoal / Holzkohle / Carbdn, com-
bustible 104, 117-121, 124, 126, 128, 135, 225, 236,
243,244, 329

Metal processing: Charcoal burning / Kohlerei / Queima
de carvao:

Metal processing: Cooling / Abkiithlen 98, 103, 104

Metal processing: (Copper) metallurgy, primary / Pri-
mare (Kupfer)metallurgie 9, 18, 121, 135, 243, 261,
267, 276, 326, 327

Metal processing: (Copper) metallurgy, secondary/
Sekundare (Kupfer)metallurgie 9, 18, 91, 179, 276

Metal processing: Copper production, cold / Kupferbe-
arbeitung (kalt) 19, 67-89, 93, 101

Metal processing: Copper production, hot wor-
king / Warmumformung 69, 93, 94

Metal processing: Crucible in general, bowl, tray / Guss-
tiegel, Tiegel / Cadinho de fundi¢ao / Crisol 4-9,
14-19, 91-93, 104, 109, 110, 115, 117-126, 128-131,
133-135, 138, 150, 154, 160, 161, 168, 173-180, 182—
184, 223-227, 234-237, 240, 242, 243, 248, 249, 257,
266, 267, 292, 293, 298, 326, 328-330

Metal processing: Crucible smelting or reaction or re-
duction vessel/ Verhiittungstiegel / Visijas horno
17-19, 51, 110, 138, 182-184, 224, 225, 236, 248, 257,
292,298, 326

Metal processing: Cupoa furnace / Kuppelofen / Cupula
225, 327

Metal processing: Cut / Schnitt 9, 10, 19, 66, 67, 81, 82,
85, 91, 96, 104, 105, 166, 183, 184

Metal processing: Cut mark / Schnittmarken 10, 19

Metal processing: Enrichment of the ore, mechani-
cal / Anreicherung des Erzes, mechanisch 257, 258

Metal processing: Flux / FlieBmittel / Fundente 227,
234,244

Metal processing: Furnace, metalurgical in general /
Ofen / Fornalha, forno / Horno 7-9, 16, 17, 19, 92,
93,109, 131, 132, 201, 217, 221, 222, 224-226, 233, 234,
236, 237, 241-245, 248, 249, 305, 308, 326-328, 339

Metal processing: Fusion point / Schmelzpunkt / Punto
de fusién 92 (melting), 234, 244

Metal processing: Gilding / Vergolden / Douramento
333

Metal processing: Grind / Schleifen,

19, 96, 179, 258, 269, 324

Metal processing: Hammer / Himmern
92-95, 105, 168, 170, 313, 326, 332

Metal processing: Forging / Schmieden / Forja 179,
227, 325, 329-332

(zer)mahlen /
Moagem
10, 19, 79, 83,
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Metal processing: Harden, Hardening / Harten 19, 71,
74, 89
Metal processing: Ingot / Barren / Barra 51, 91, 104,

227,234, 329, 331, 332, 338

Metal processing: Inlay polychrome / Einlegeverfahren
polychrom / Entalhe 332-334

Metal processing: Liquefaction / Verfliissigung / Lique-
faccion, licuacion 234, 244

Metal processing: Melting / Schmelzen 4, 6, 7, 10, 16,
19, 51, 74, 91, 92, 104, 105, 111, 117, 120, 121, 123, 124,
128, 129, 134, 176, 179, 232, 249, 276

Metal processing: Mould lost vax casting / Guss in ver-
lorener Form / Molde de cera perdida 331

Metal processing: Mould, open forms (sand, clay) / Offene
Formen / moldes 15, 19, 91-94, 98, 104, 107, 227

Metal processing: Niello / Niello / Nielo / Nielado 334

Metal processing: Oxidation (artificially) 93, 109, 118,
123, 131, 219, 236, 244, 281

Metal processing: Pit (furnace) / Gruben(ofen) / Horno
de cuba o cubeta 8, 236-239, 243

Metal processing: Reaction vessel / Reaktionsgefaf see
Metal processing: Crucible smelting

Metal processing: Recycling / Recycling
51, 105, 108, 330

Metal processing: Refinement / Raffination / Refina-
¢do / Refino 121, 224-227, 241, 328, 333

Metal processing: Remelting / Sekundéres Einschmelzen /
Refundido 10, 19, 91, 105, 121, 134, 225, 328-330

Metal processing: Roasting / Rosten 118, 119, 126

Metal processing: Scrap metall / Altmetall 104, 105

Metal processing: Scrap, broken object, frag-
ment / Bruchstiick 10, 19, 43, 65-67, 69, 70-74,
76-89, 91, 106, 168, 219, 224, 234, 235, 238

Metal processing: Scrap, prill / Brocken / Nodulo, Bolita
de cobre, glébulos, porcién, machacado 6, 10, 51,
67,69, 74, 89, 91, 121-124, 126, 127, 129, 131, 138, 227,
234,240, 242

Metal processing: Scrap / Gotas metalicas o de cobre
219, 221, 222, 225, 231, 238

Metal processing: Scrap, sheet / Blech / Chapa 66, 67,
71,73, 74, 80, 83, 89, 92, 134, 168, 170-173, 286, 332

Metal processing: Shaft furnace / Schachtofen / Horno

236,237,244

Metal processing: Slag in general / Schlacke / Escoria,
escorificacion 14, 17, 18, 91, 133, 168, 184, 220-222,
226-228, 231-235, 237, 238, 242, 245, 248, 254, 269,
292, 308, 311, 338

Metal processing: Slag dump / Schlackenhalde / Esco-
rial 217, 241, 245, 253, 254, 261, 282, 288, 294, 339

Metal processing: Slag of crucible / Tiegelschlacke / Es-
coria de crisol 4, 6,9, 15, 16, 18, 91, 119-135, 174~
176, 178-180, 182-184, 211, 219-222, 225-228, 231,
232,234, 237,238, 240, 245, 248, 266, 298, 326

1, 10, 11, 19,

de chimenea



Metal processing: Slag of furnace/ Ofenschlacke /
Escoria (de) horno 221, 234, 244, 245

Metal processing: Slag sand / Schlackensand 235

Metal processing: Slag from smelting / Verhiittungs-
schlacke / Escoria de reduccién 15, 17, 91, 109, 114,
117, 119, 121-134, 173, 176, 179, 182-183, 225, 226,
232,245, 248, 249, 298, 310, 326, 327

Metal processing: Smelting furnace / Verhiittungs-
ofen / Horno de reduccién 8,9, 16, 244

Metal processing: Smelting, reducing, extractive metal-
lurgy / Verhiittung, Reduktion, extraktive Metallur-
gie / Redu¢do, Reduccién, Fundicién de mine-
ral / Fundi¢gdo da mineral, metalurgia extracti-
va 4-9,11, 14-19, 51, 52, 91, 105, 109, 111, 114, 115,
117-126, 128, 129, 131-135, 138, 150, 151, 154, 161,
173, 176, 179, 182-184, 201, 215, 219, 224-227, 231~
234, 236-245, 248, 253, 254, 257, 259, 261, 263, 266,
267, 276, 281, 288, 289, 294, 297, 298, 325-327, 334

Metal processing: Temperature, °C/ Temperatur,
°C / Temperatura, °C 9, 17, 18,70, 71, 73, 75, 76, 78,
81, 82, 84, 92, 93, 96, 98, 103, 104, 109, 115, 117-122,
126, 128, 129, 131,132, 134, 135, 181, 201, 225, 236,
244,284, 289, 293, 320, 325, 334

Metal processing: Tumbaga / Tumbaga / Tumbaga /
Tumbaga 334

Metal processing: Vitrification, glassy / Vitrifizierung,
glasig / Vidrificado 16, 109, 120, 123, 135, 173-176,
179, 180, 181, 183, 184, 201, 202, 221, 225, 226

Metal processing: Workshop / Werkstatt / Oficina /
Taller 10, 19, 65, 105, 225, 326, 328, 330, 332, 334,
335, 338, 340

Mine / Mine, Bergwerk / Mineragdo / Mina(s): passim?

Mine: Amphibolite mine or deposit / Amphibolitlager-
statte / Mina de anfibolita 52, 293, 296

Mine: Cinnabar mine / Mina de cindbrio 291, 311, 324,
336

Mine: Copper mine see also Mineral: Copper
ore / Kupfermine, Kupferbergwerk / Mina de co-
bre 6,8, 165, 168, 193, 253-277, 279, 304, 305, 310,
315, 321, 336, 337

Mine: Gold mine / Goldmine / mina de oro / mina de
ouro 292,314, 317-320, 322, 324, 337

Mine: Ochre mine / Ockermine / Mina de ocre 304,
311, 312
Mine: Salt mine / Salzmine / Mina(s) de sal 303, 311,

315, 316, 318, 319, 321, 334-336, 338
Mine: Silex mine / Mina de silex 9, 18, 218, 311, 313,
315, 316, 318-321, 334, 336, 337

3 See also the Geographical Index, letter M following the local
name. Most of the indicated mines contain various minerals.
Because of this, they are not classified as copper mines.
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Mine: Silver mine / Silbermine / Mina(s) de prata 288,
298, 300, 301, 319, 320, 322, 336, 337

Mine: Variscite mine / Variszitmine 9, 18, 49, 294, 315

Mineral: Akermanite / Akermanit 114, 121, 127

Mineral: Alabaster / Alabaster 49

Mineral: Alumina / Aluminiumoxid 121, 124, 131, 176

Mineral: Aluminium Al / Aluminium 131, 286

Mineral: Amber / Bernstein / Ambar 313

Mineral: Antimony Sb / Antimon / Antiménio 4, 10,
14, 19, 114, 121, 122, 126, 127, 131, 132, 134, 171, 172,
219, 221, 222, 259, 281, 285, 286, 289, 291, 294, 328

Mineral: Arsenic As/ Arsen / Arsénico 92, 281, 285,
286, 288, 290, 292, 294, 328, 332

Mineral: Arsenic(al) copper / Arsenkupfer / Cobre arse-
nical 4,79, 10, 14, 16, 19, 52, 68, 69, 71, 75-87, 89,
92,103,104, 107,108, 114, 121-123, 125-127, 131, 132,
134, 170, 171-173, 182-184, 194, 218, 219, 221-225,
243,259, 333

Mineral: Arsenopyrite / Arsenopyrit / Arsenopirita
224, 285, 286, 288, 290, 292-294

Mineral: Augite / Augit 130, 131

Mineral: Azurite / Azurit / Azurita 7, 16, 122, 217, 224,
259, 268, 286, 289, 293, 294, 300, 301

Mineral: Barium Ba / Barium 114, 287, 288, 291

Mineral: Baryte / Baryt / Barita 285-287, 292, 294

Mineral: Bismuth Bi / Bismuth 259, 285, 286, 293

Mineral: Bornite / Bornit 114, 127, 130, 131, 217, 258,
286, 289, 292-294

Mineral: Boulangerite / Boulangerit 292, 294

Mineral: Bournonite / Bournonit 286, 294

Mineral: Brochantite / Brochantit 114, 256, 258, 268

Mineral: Cadmium Cd / Kadmium 285

Mineral: Calcite, Calcium carbonate / Kalziumkarbonat
128, 285, 286, 292, 294

Mineral: Calcium Ca, calcic / Kalzium
130, 131, 296

Mineral: Calcium oxides, CaO / Kalziumoxid
178, 179

Mineral: Cassiterite / Kassiterit / Casiterita 217, 290

Mineral: Cerussite / Cerussit 286

Mineral: Chalcocite / Chalkosin / Calcocita, Calcosina
111, 112, 114, 128-131, 224, 286, 287, 289, 290, 292,
294

Mineral: Chalcopyrite / Chalkopyrit / Calcopiri-
ta 112-114, 128, 217-219, 255, 256, 258-260, 263,
277,285-287,289-294, 296, 297

Mineral: Cinnabar / Zinnober / Cindbrio see Mine

Mineral: Cobalt Co / Cobalt / Cobalto 114, 121, 122,
128, 131, 172, 285, 286

121, 125, 127,

114,121,
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Mineral: Copper Cu / Kupfer / Cobre y minerales cupri-
feros: passim

Mineral: Copper Carbonate / Kupferkarbonat / Carbo-
natos de cobre 9, 18, 120, 122, 124, 125, 128, 129,
134, 135, 151, 179, 182, 217, 218, 219, 255, 259, 260,
281, 282, 286, 288-290, 292-294, 296, 297, 300, 301

Mineral: Copper oxide / Kupferoxid 7, 9, 16, 18, 19,
111, 118, 120-125, 128, 129, 133-135, 151, 173, 179,
182, 218, 235, 244, 255, 259, 261, 277, 281, 287, 289,
290, 292, 300, 301

Mineral: Copper sulphate / Kupfersulfat, Kupfervi-
triol 129, 255, 259, 277, 286, 287

Mineral: Copper sulphide, matte / Kupfersulfid, Mat-
te / Sulfuro de cobre 9, 18, 111, 112, 118, 121-124,
128-131, 133-135, 217, 218, 252, 253, 255, 259, 263,
281, 286-298, 300, 301

Mineral: Copper, metallic / Metallisches Kupfer / Cobre
metdlico 121-126, 128, 129, 132, 134, 135, 219, 221,
222,224,225, 231, 233-235, 244, 248, 249, 266

Mineral: Copper, native, pure copper, also nearly pure,
raw, crude / Gediegen Kupfer, Rein(es) Kupfer / Co-
bre nativo 4, 10, 14, 19, 68, 82, 111, 124, 129, 131,
134, 171, 173, 196, 218, 224, 226, 235, 255, 258, 259,
263, 286, 288, 310, 323, 326, 328

Mineral: Covellite / Covellin / Covellita
124, 224, 258, 286, 287, 292-294

Mineral: Cuprite / Kuprit / Cuprita 70, 71, 76-85, 87,
111, 113, 114, 124, 129, 133, 134, 256, 258, 263, 286,
288, 289, 292, 294

Mineral: Delafossite / Delafossit / Delafosita 113, 114,
121, 124, 125, 133, 224, 248, 249, 256, 258, 268

Mineral: Digenite / Digenit 112, 114, 128, 129, 256, 258

Mineral: Epidote / Epidot 296

Mineral: Fahlore, Tetrahedrite / Fahlerz 113, 125, 126,
134, 259, 260, 285, 286, 290, 293, 294, 328

Mineral: Fayalite (Iron silicate) / Fayalit (Eisensilikat) /
Fayalita 114, 121, 124-126, 130, 131, 133, 179, 180,
234, 244, 245

Mineral: Feldspar / Feldspat / Feldespato 234

Mineral: Ferrosilit / Ferrosilit 124

Mineral: Forsterite / Forsterit 121, 127, 130

Mineral: Galena, Galenite / Galenit / Galena 217, 285-
287,290-292, 294, 311, 319

Mineral: Germanium Ge / Germanium

Mineral: Glass / Glas / Vidrio 133, 234

Mineral: Goethite / Goethit / Goetite / Goetit 111-
114, 129, 217, 256, 258, 259, 263, 286, 287, 293, 313

Mineral: Gold Au/ Gold / Ouro 196, 253, 262, 285-
288, 291-293, 310, 311, 313, 314, 317-320, 322, 324,
328, 332-334, 340

Mineral: Gold, native / Gediegen Gold / Ouro nativo
196, 197, 286, 288, 293

Mineral: Graftonite / Graftonit 124

Mineral: Green Vitriol / Eisenvitriol 286

111, 112, 114,

130, 285
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Mineral: Hematite, Oligisto / Hamatit, Oligisto 112-
114, 121, 124-126, 130, 286, 287, 289, 292, 294, 296,
311, 312

Mineral: Indium In / Indium 285

Mineral: Iron Fe in general / Eisen / Ferro / Hierro 93,
114, 121-126, 131, 133, 134, 172, 215-219, 221-223,
226, 244, 245, 262, 263, 279, 283, 285-287, 290, 291,
293, 295-297, 300, 301, 305, 313, 318, 322, 325, 327,
329, 331, 332

Mineral: Iron arsenide, arsenic, arseno- / Eisenarse-
nid 127,292,294

Mineral: Iron carbonate / Eisenkarbonat

Mineral: Iron hydroxide / Eisenhydroxid
259, 287, 288, 296

Mineral: Iron oxide / Eisenoxid / Oxido ferroso 112-
114, 118, 121-126, 129, 131, 135, 176, 218, 224, 234,
244,282, 286-290, 292, 293, 296, 297

Mineral: Iron Silicate see also Fayalite / Eisensilikat
114, 124, 244

Mineral: Iron Sulphate / Eisensulfat

Mineral: Iron Sulphide / Eisensulfid
284, 287, 290, 292-297

Mineral: Jamesonite / Jamesonit 286, 294

Mineral: Jarosite / Jarosit 286-288, 301

Mineral: Kaolinite / Kaolinit 287, 288

Mineral: Kirschsteinite / Kirschsteinit 125, 130

Mineral: Lead Pb / Blei / Chumbo / Plumbo 93, 96, 97,
100, 101, 107, 108, 114, 121, 131, 172, 196, 221-224,
252, 253, 283, 285-292, 294, 296, 311, 319, 320, 321,
327, 328, 331, 334, 335

Mineral: Lead arsenide 290

Mineral: Lead carbonate / Bleikarbonat 287

Mineral: Lead oxide 287, 328

Mineral: Lead sulphate / Bleisulfat 287

Mineral: Lead sulphide / Bleisulfid 282, 290, 292, 294

Mineral: Limonite / Limonit (Brauneisenerz) 112, 113,
224,259, 263, 267, 286-289, 292, 294

Mineral: Magnesia MgO / Magnesiumoxid
178,179

Mineral: Magnesium Mg/ Magnesium
131, 227

Mineral: Magnetite / Magnetit 114, 124-126, 130, 133,
179, 180, 217, 242, 248, 249, 286, 292, 294, 296, 297

Mineral: Malachite / Malachit / Malaquita 7, 16, 91,
95, 111-114, 122, 128, 129, 217, 218, 220, 224, 235,
256, 258, 259, 263, 267, 268, 272, 277, 286, 289, 293,
294, 296, 297, 300, 301, 326, 333

Mineral: Manganese (oxide) Mn / Mangan (oxid) / Man-
ganeso 114, 124, 130, 131, 176, 178, 179, 219, 221,
223,244,282, 283, 285, 291

Mineral: Marcasite / Markasit

Mineral: Mercury Hg / Quecksilber

Mineral: Monticellite / Monticellit

Mineral: Muscovite / Muskovit 291

282,295
151,173,179,

255, 286-288
127, 128, 134,

114, 176,

121, 127, 130,

286, 291, 292
122, 324, 328, 333
114, 121, 130



Mineral: Nickel Ni / Nickel 4, 10, 14, 19, 114, 117, 121,
122, 127, 131, 132, 134, 171, 172, 221-223, 259, 285,
286, 297

Mineral: Olivine / Olivin 121, 127, 130, 131

Mineral: Pentlandite / Pentlandit 286

Mineral: Phosphorous P / Phosphor 114, 121, 131

Mineral: Potassium K / Kalium 114, 121, 131

Mineral: Polymetallic (masses) / Polymetallisch (Mas-
sen) / Sulfuros masivos 215, 224, 253, 254, 259,
281-283, 287, 288, 291, 293, 298, 300, 301

Mineral: Pyrite / Pyrit / Pirita 112, 114, 215, 217, 224,
253, 255, 259, 260, 277, 283-297, 322

Mineral: Pyroxene, clinopyroxen / Klinopyroxen / Pir6-
xeno 121, 127, 130, 131, 234, 244, 248, 249, 296

Mineral: Pyrrhotite / Pyrrhotin 284, 286, 291-293, 297

Mineral: Quartz / Quarz / quartzo / cuarzo 112-114,
118, 121, 123-125, 127-129, 133, 135, 148, 149, 151,
179, 180, 203, 217, 256, 259, 262-264, 285, 287, 289,
290, 292-295, 324

Mineral: Selenium Se / Selen
286

Mineral: Siderite / Siderit 286, 293-296

Mineral: Silica / Silizium, Kieselsaure / Silice 118, 121,
122, 125, 129, 135, 176, 234, 239, 242, 244, 245, 248,
249, 249, 285

Mineral: Silicate see also Mineral: Fayalite / Silikat / Si-

121, 124, 127, 129, 130, 234, 244, 292, 296,

114, 122, 131, 172, 285,

licato
327

Mineral: Silver Ag see also Mina: Silver / Silber / Prata /
Plata 4, 10, 14, 19, 114, 121, 122, 131, 134, 171-173,
219, 221- 223, 253, 285- 288, 290-292, 298, 300, 301,
319, 320, 322, 327, 328, 332, 334, 336

Mineral: Silver, native / gediegen Silber / Prata nativa
196, 286-288

Mineral: Speiss / Speis

Mineral: Sphalerite / Sphalerit / Esfalerita
290, 292-294

Mineral: Spinel / Spinel 114, 121, 124

Mineral: Stibnite / Stibnit 281

Mineral: Sulphide (massive deposit) see also Polymetal-
lic / Sulfid (massives Vorkommen) / sulfuro 9, 18,
218, 224, 252-254, 260, 277, 281-288, 291-294, 296-
298, 300, 301

Mineral: Tenorite (Melaconite) / Tenorit, Kupferschwir-
ze [ Tenorita 113, 224, 286, 287

Mineral: Tetrahedrite / Tetrahedrit
287,292,294

Mineral: Thallium T1/ Thallium 285

Mineral: Tin Sn/ Zinn / Estanho 10, 19, 68, 69, 78,
92-94, 96-98, 101, 107, 108, 114, 121, 122, 131, 171,
172, 196, 197, 219, 221-223, 252, 253, 291, 313, 328,
336

Mineral: Titanium Ti / Titanium 131, 176, 285

Mineral: Tourmaline / Turmalin 290

121, 122, 126, 133, 134
284-286,

114, 125, 217, 285-
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Mineral: Uranium / Uran 259
Mineral: Zinc Zn / Zink / Zinco 114,121, 122,131,172,
221-224, 253, 285-292, 294, 311, 328

Mining: Adit / Horizontaler Zugang 297

Mining: Archimedes' screw / Archimedische Schrau-
be / Parafuso de Arquimedes 319

Mining: Chamber / Weitungsbau / Camaras (de mine-
ragdo) 315,320

Mining: Draining / Wasserhaltung / Drenagem 315,
319, 320, 322

Mining: Driving in / Einschlag / Desobstrugao, con-
strucao 312, 315

Mining: Gallery / Stollen, Strecke / Galeria 262, 289,
297, 310, 311, 315, 318-320, 322, 337

Mining: Lightning / Iluminag¢ao 267, 321, 322

Mining: Mining law: Vipasca tables / Tabuas de Vipasca
335, 337

Mining: Mining laws / Bergrecht / Direitos de mineragao
336, 337

Mining: Mining support / Grubenausbau / Escoramen-
to (madeira) 315, 316, 318

Mining: Pillar work / Pfeilerbau / Explora¢do com pila-
res 315,316

Mining: Platform of wood / Holzplattform / Plataforma
de trabalho em madeira 268 (?), 315, 317, 318

Mining: Prisoner work / Gefangenen(arbeit) im Berg-
bau / Prisioneiros trabalhando na mina 336

Mining: Ore deposit see also Mine; Geology: Minerali-
zation / Erzlagerstitte / Depdsito, Jazida / Mena:
passim

Mining: Origin of the ore, copper source / Herkunft des
Erzes / Origen, fuente 1, 3, 6, 9-11, 15, 16, 18, 19,
51, 52, 170, 215, 224, 227, 228, 231, 232, 251, 254, 259,
261, 262, 267, 276, 277, 279, 289, 298

Mining: Riding / Fahrung / Movimento / Movimento
316-319, 322

Mining: Ruina montium (Plinius) 322

Mining: Schwazer Bergbuch (1556) 313

Mining: Shaft, vertical see also mining: Twin shaft / Ver-
tikaler Schacht / Fossa, po¢o / Pozo 218, 262, 272,
310, 311, 313, 315-321, 334

Mining: Slave labour / Sklavenarbeit im Bergbau / Escravo
trabalhando na mina 336, 337

Mining: Stone tools for mining, see stone tools / Steinge-
rdte fiir den Bergbau siehe Stein

Mining: Superficial mining/ Tagebau / Superfi-
cial 217, 218, 297, 298, 301, 308, 311, 313, 315, 316,
318, 321

Mining: Survey (topographical) / Vermessung / Levan-
tamento topogréafico 306, 315, 322

Mining: Transport, hauling / Férderung / Transporte
305, 315-319, 323, 334-336
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Mining: Twin shaft / Zwillingsschacht / Fossa gémea,
pogo gémeo 320

Mining: Underground mining / Untertagebau / Subter-
raneo 272,297, 306, 310, 315-317, 336

Mining: Ventilation / Wetterhaltung / Ventilagao 310,
319-321

Mining: Water tunnel / Wassertunnel / Tunel aquatico
312, 320

Mining: Women's work / Frauenarbeit / Mulheres a tra-
balhar nas minas 305, 334-336

Mining: Winch / Winde / Guincho 318, 319

Monumentalisation / Monumentalisierung / Monu-
mentalizar 144

Mudbrick / Lehmziegel / Adobe 242

Negative structures / Negative Strukturen / Estruturas
negativas 141, 144, 148, 155, 156

Nomad / Nomade 8, 17

Operational chain, chaine opératoire / Arbeits- bzw.
Produktionskette / Cadena productiva metalica, ac-
tividad productiva 11, 13, 182, 215, 219, 223, 224,
227,228,267, 309

Paleoenvironment, botany, ancient flora or fauna / Pa-
liobotanik or Paldozoologie 13, 30, 41, 139, 156,
160, 225

Part-time work see also Household production / Teil-
zeitarbeit 135

Pastoralism / Weidewirtschft 50

Pedology / Bodenkunde 12

Phoenician / Phonizier, phonizisch / Fenicios 206

Pigment (brown, ochre, green) / Farbpigmente / verde
267, 326, 340

Plant: Aeolanthus biformifolius = Aeollanthus subacau-
lis var. Linearis (Burkill) Ryding 310

Plant: Broad bean / Ackerbohne 38, 41, 43

Plant: Cerial, triticum, grain / Getreide 41, 43, 49, 50

Plant: Evergreen oak see Quercus ilex

Plant: Grain see Plant: Cerial

Plant: Pioneer Plants, Copper indicating plants / Kupfer
anzeigende Pflanzen / Plantas indicadores de pre-
sen¢a de cobre  259-261, 271, 310

Plant: Purple Sand-Spurrey, see Spergularia purpurea

Plant: Quercus ilex coccifera, oak, evergreen oak, holly
oak, holm oak / Steineiche / Azinheira /Encina
41, 146, 148

Plant: Red Dock, see Rumex bucephalophorus

Plant: Red sorrel, see Rumex acetosella

Plant: Rumex acetosella, red sorrel, sheep's sorrel, field
sorrel / Kleiner Sauerampfer 310

Plant: Rumex bucephalophorus, Red Dock / Stierkopf-
Ampfer / Acedera de lagarto 259, 261, 262

Plant: Saxifraga stellaris ssp. Robusta / Stern-Stein-
brech / Saxifraga-da-estrela 310

Plant: Sheep's Sorrel, see Rumex acetosella
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Plant: Silene / Leimkraut / Silene 310
Plant: Spergularia purpurea, Purple Sand-Spurrey
259-262, 268, 271

Pollen analyses / Pollenanalyse 3,12, 50
Post hole / Pfostenloch / Buraco de poste
317

143, 144, 166,

Pottery: (Plate) with a thick rim / Teller, Keramik mit ver-
dicktem Rand / Prato, ceramica de bordo espessado
156, 166

Pottery: Acacia leaf decoration / Akazienblattverzie-

33, 40, 44, 48

Pottery: Bell Beaker: Ciempozuelos group / Ciempo-
zuelos, Gruppe / Ciempozuelos, complexo 190

Pottery: Bell Beaker in general / Glockenbecher / Cam-
paniforme 11, 12, 18-20, 33, 40, 45, 48, 53-55, 57-59,
61, 144, 155, 158, 159, 162, 164, 166, 168, 188, 190,
191, 209, 218, 225, 242, 246

Pottery: Bell Beaker: Maritime Bell Beaker / Maritimer
Glockenbecher 48, 53

Pottery: Bell Beaker: Palmela bowl type / Palmelascha-
le / Taga tipo Palmela 188

Pottery: Bell Beaker: Shouldered bowl / Niedriger Um-
bruchbecher (nach Vera Leisner) / Cagoila 190

Pottery: Bell Beaker: Undecorated Bell Beaker / Unver-
zierter Glockenbecher / Vaso campaniforme liso
188, 190

Pottery: Bell Beaker pottery in general / Cerdmica cam-
paniforme 33, 45, 48, 159, 162, 188

Pottery: Bowl of the Atalaia type / Schale vom Atalaia-
Typ, Atalaia-Schale / Tigela tipo Atalaia 194

Pottery: Burnished decoration (Early Copper Age) /

53,57

Pottery: Burnished decoration (Bronze Age) / Glattmus-

rung / Folha da acacia

Glattmusterverzierung / Decoragdo brunida

ter (Bronzezeit) / Decoragdo brunida (Idade do
Bronze) 203-209, 211

Pottery: Cruciferous decoration / Kruziferenblattver-
zierung / Folha crucifera 33, 40, 45

Pottery: Cylindrical vessel / Zylindrisches Gefif3 / Copo
canelado 33, 40, 44, 48, 53, 58

Pottery: Engraved-leaf-decoration / Kerbblattverzie-
rung 33,40, 44, 58

Pottery: Hemispheric bowl (Early Copper Age) / Halb-
kugelige Schale / Taga hemisférica 156, 188, 195,222

Pottery: Temper / Magerung 115, 117, 120, 121, 135

Qanat / Qanat / Qanat 318, 320

Ritual / Ritual 48, 161, 194, 195, 201, 204, 206-208,
336-338, 344, 351

Rock: Amphibolite / Amphibolit 9, 10, 18, 19, 52, 53,
59, 165, 182, 266, 293, 296

Rock: Chalk / Kreide / Cr¢, giz
321

289, 290, 293-296, 319,



Rock: Flint, Silex / Feuerstein, Silex / Silex / Silex 9, 10,
18-21, 27, 49, 57, 218, 237, 311, 313, 315, 316, 318-321,
324,334, 336, 337, 343-345, 346, 349, 351, 354, 355, 356

Rock: Gangue / Ganggestein / Ganga 111, 125, 134,
176, 179, 180, 234-236, 244, 245, 258, 262, 281, 289,
292,294, 315

Rock: Granite / Granit 217, 261, 289, 293, 296, 297

Rock: Limestone / Kalkstein 48, 49, 282, 292, 296, 297

Rock: Marble / Marmor / Marmore 48, 50, 201, 293, 312

Rock: Porphyr / Porphyr 283, 284, 289, 293, 300

Rock: Quartzite / Quarzit 149, 264, 289, 293

Rock: Sandstone / Sandstein / Arenisca 238, 282

Rock: Schist / Schiefer / Pizarra / Xisto 3, 48, 49, 57,
63, 141, 146, 148-151, 161, 166, 179, 188, 190, 194, 201,
219, 220, 261, 297

Rock: Skarn / Skarn 283, 291, 296-298, 300, 301

Rock: Spilite / Spilit 289

Rock: Volcanic / Vulkanisch / Volcano
289, 291, 292

253, 282-285,

Ruling class / Herrschende Klasse 105

Seasonal production / Saisonale Produktion / Produgéo
335, 338

Sea-going ship, shipping / Seetiichtiges Schiff 14, 52,53

sazonal

Settlement / Siedlung allgemein / Sitio de habitat, po-
voado / Poblado, asientamieto: passim

Settlement: Fortified settlement, see also Fortification /
Befestigte Siedlung / Povoado fortificado / Asenta-
miento fortificado 1-3, 5, 9, 11-13, 15, 19, 25-28,
31, 47, 49, 51, 63, 64, 65, 157, 158, 160, 184, 205, 225,
231,232

Settlement: Hilltop settlement / Hohensiedlung / Povoa-
do elevado 9, 12, 19, 31, 53, 166, 167, 188, 210, 211

Settlement: Occupied area, size / Nutzfliche (Hektar)
5,15, 31, 46, 47, 51, 63, 64, 166, 200, 237

Settlement: Open land settlement / Freilandsied-
lung / Povoado aberto 47, 158, 159

Settlement: Settlement hiatus / Siedlungshiatus / Aban-
dono temporario 65, 141, 143-145, 149, 153, 156,
158, 159, 166, 207

Sickle gloss / Sichelglanz 49, 203

Silo / Silo / Silo, hoyo 185, 188, 200, 202, 208, 212

Smith / Schmied / Ferreiro 68, 71, 74, 89, 91, 105, 173,
329, 335, 336

Social aspects (complexity, differentiation and organisa-
tion) / Soziale Komplexitit, Differenzierung und
Gliederung / Social 1, 3, 9, 10, 11, 13, 14, 18, 19, 21,
22,24, 52, 56, 58, 60-62, 104, 137, 182, 192, 207, 229,
233,247,277, 278,299, 304, 306, 335, 338, 349, 352, 357

Specialisation / Spezialisierung / Especialisacion / Espe-
cializacao 3, 13, 23, 49, 51, 104, 135, 137, 230, 233,
241, 247, 278, 324, 330, 331, 334-336, 338, 341

GENERAL INDEX

State / Staat/ Estado 52, 56, 337

Stone paving / Steinpflaster / Empedrado 144

Stone pearl necklace / Perlenkette aus Stein / Colar de
contas de pedra 195, 203

Stone tool: Anvil / Amboss / Bigorna / Yunque, bigornia
93, 95, 260, 234, 324

Stone tool: Axe / Steinbeil / Machado de pedra / Hacha
de piedra 9, 15, 27, 52, 218, 266, 277, 306, 350

Stone tool: stone hammer / Hammer / Martelo / Martil-
lo, machacador, maza litica 52, 217, 218, 224, 234,
260, 262, 264, 268, 272, 288-294, 298, 311-314, 316,
323, 324, 336, 337

Stone tool: Grinding slab / quern stone / Mahlstein
49, 50, 51

Stone tool: Grinding stone/ Schleifstein / Pedra de
amolar 269

Stone tool: Groove mallet / Rillenschldgel / Martelo mi-
neiro com ranhura lateral / Maza con acanaladura,
surco central, ranura 7, 17, 217, 218, 224, 260, 264,
289-294, 298, 311

Stone tool: Rubbing stone / Reibstein 51

Stone tool: Sickle / Sichel: Flint: Sickle element / Sichel-
element aus Feuerstein / Elemento de foice de silex
203,204

Stone tool: wedge / Keil / Cunha 312

Stone tool: Wrist-guard / Armschutzplatte / Bragal de
arqueiro 188

Stratigraphy / Stratigraphie / Estratigrafia 3, 9, 13, 15,
19, 25, 26, 28, 30-33, 36, 38, 39, 43, 44, 46, 64, 141,
143, 144, 146, 148, 149, 152, 154-156, 160, 168, 172,
261, 262, 264, 266, 277, 284, 285, 344

Stratigraphy (horizontal) / Horizontalstratigraphie 31

God, Goddess / Gottheit / Deus, Deusa 48, 337, 338

Survey: Archaeological survey/ Archdologische Pro-
spektion / Prospegdo arqueoldgica / Prospeccién ar-
queolégica 1-3, 11, 13, 16, 31, 37, 47, 64, 65, 168,
175, 183, 185, 200, 203, 204, 208, 212, 213, 216, 224,
229,231, 232,251-279 passim, 281, 282, 292, 294, 310,
313, 322

Survey: Magnetic / Geomagnetische Prospektion 31, 36

Symbol: anthropomorphic / anthropomorphes Symbol
48, 54

Taboo / Tabu 337

Token, game piece / Spielstein / Pedra de jogos, token,
ficha 335,336

Trade, distribution, import / Handel 3,5, 8, 10, 11, 13,
15, 19, 52, 53, 138, 231, 232, 344, 346, 347, 348, 354,
357

Vitrified wall / glasierte Mauer / Muralha vitrificada
201

Votive object / Votiv-Objekt 48, 326, 332

Wealth / Reichtum 10, 14, 52, 56
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Geographical Index

The names of countries and places are given in the
language of the country or in English. Differences bet-
ween English, German, Portuguese and Spanish are indi-
cated.

Abbreviations:

AS Archaeological site

A Administrative place name

D. District /Distrito

G Geography, Geology

M Mine, Mining region or Mining group, Mineralization

Abensberg = Arnhofen

Abu Matar / Bir Abu Matar (Beersheba / Be'er Scheva
valley, north Negev, Israel), AS 233, 234, 237, 244,
247,248

Acqua Fredda (Passo di Redebus, Bedollo, Trentino,
Italia), F 324

Africa / Afrika / Africa / Africa
61, 318, 336

Agia Varvara-Almyras (Lefkosia / Nicosia D, Cyprus /
Zypern / Chipre), M 325, 345

Aguablanca (Monesterio, Badajoz, Extremadura,
Espana), M 297, 300

Aguas Tenidas (Almonaster la Real, Huelva, Andalucia,
Espafia), M, F 288

Ai Bunar (Stara Zagora, Southern Bulgaria), AS 312,
319, 337

Al-Claus (Tarn-et-Garonne, France), AS 134

Alamo (povoado do Alamo, Sobral da Adica, Moura, D.
Beja, Portugal), AS 193,200, 201, 203, 208, 209, 210

Alandroal (D. Evora, Portugal), M, A 9, 18, 155, 215,
218, 224, 227, 254, 256, 258, 261, 262, 264, 277, 278

Alanis (Sevilla, Andalucia, Espafa), M 216, 291

Alapraia (Estoril, Cascais, D. Lisboa, Portugal), AS 48,
57

Albalate / Cerro de Albalate (Porcuna, Jaén, Andalucia,
Espafia), AS 5,15

Alcabrichel, rio (Torres Vedras, D. Lisboa, Portugal),
G 21,50,55,58

Alcécer do Sal (D. Setubal, Portugal), AS 253

Alcalar (Portimao, D. Faro, Portugal), AS 2,5, 7, 12,
15, 16, 46, 59, 63

Alconchel (Badajoz, Extremadura, Espafia), M 215,
217,228

Alcoutim (D. Faro, Portugal), AS 5,7, 15, 16, 156

10, 19, 24, 49, 52, 53,
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Alenquer (D. Lisboa, Portugal), A 7, 16

Alentejo, Alto/North / Upper /Nord (Portugal), G
1,11, 52,59, 121, 133, 140, 161, 165, 183, 184, 254, 255,
261, 267, 276-279

Alentejo, Baixo (Portugal), G
188, 209, 210, 229, 253, 278

Alentejo, Central (Portugal) G 22, 59, 115, 121, 139,
140, 161-163

Alentejo Litoral (Portugal), G 195, 200, 207

Alentejo (Portugal), G 1,11, 22, 24, 48, 52, 59, 115, 121,
133, 139, 140, 155, 156, 161-163, 165, 182-185, 187,
188, 192, 195, 200, 203, 206, 207, 209, 210, 229, 251,
253, 254, 255, 257, 261, 262, 267, 276-279, 281, 333

Algares, mina de Algares (Aljustrel, D. Beja, Portugal),
M 218

Algarve (Portugal), G 1, 6, 11, 16, 21, 24, 59, 136, 155,
163, 185, 187, 188, 203, 207, 209, 210, 229, 251, 260

Alicante (Espafa), A 48

Aljustrel (D. Beja, Portugal), M 48, 50, 61, 63, 162, 188,
203, 211, 218, 229, 253-255, 278, 283, 288

Almadén (Ciudad Real, Castilla La Mancha, Espana),
M 291

Almadén de la Plata (El Torbiscal, Sevilla, Espana), mi-
ning region, M 291, 293

Almagrera (Tharsis, Huelva, Andalucia, Espafia), M 288

Almeria (Andalucia, Espana), A 3,5, 13, 15, 20, 22, 47,
48, 50, 53, 60, 182, 196, 197, 211, 235, 238, 240, 246

Almizaraque (Almeria, Andalucia, Espafnia), AS 5, 15,
22,51, 52,61, 133, 137, 182, 233-235, 246, 248

Almonaster la Real, also Formation of A. (Huelva, An-
dalucia, Espana), A, G 286, 288, 293

Alpiarga (D. Santarém, Portugal), AS 204, 205, 210,
212

Alqueva-Dam,
(Alentejo, Portugal) G
245, 262

Altinova (Tiirkiye / Turkey), AS 330

Altenberg, silver mines (Siegen-Wittgenstein, Nord-
rhein-Westfalen, Deutschland), M 316, 345

Alto dela Tabaca, Formation Almonaster la Real (Huelva,
Andalucia, Espana), M 293

Alto do Castelinho da Serra (Montemor-o-Novo, D.
Evora, Portugal), AS 200, 203, 205, 207, 210

America (South and North), G 56, 137, 336, 350

Amoladera, mining region La Contienda (Huelva, An-
dalucia, Espana), M 294

Anatolia, see Asia Minor

1, 11, 24, 115, 156, 187,

reservoir / Barragem do Alqueva
155, 158, 185, 188, 201, 215,



Andalucia (Espana) / Andalusia / Andalusien / Andalu-
zia, A 2,7,8,12, 16, 18, 20, 50, 53, 61, 206, 254, 281

Angeles, mining region Sierra de la Tejada (Huelva, An-
dalucia, Espana) 290

Antas (Almeria, Andalucia, Espana), AS 197

Aparis, mine and mining region (Barrancos, D. Beja,
Portugal), M 255, 258, 294

Apliki, copper mines (Nicosia D, Cyprus/ Zy-
pern / Chipre), M 316

Aracena (Huelva, Andalucia, Espaia), A, M, see also
Sierra de A. and Aracena belt 194, 210, 289, 292

Aracena belt, Sierra de Aracena (Huelva, Andalucia,
Espafia), mining region, M 291-294

Arenillas fault (Villanueva del Rio y Minas, Sevilla, An-
dalucia, Espafna), G 296

Arisman (Natanz, Prov. Isfahan, Iran /Irdo / Irdn),
A 326, 344, 350

Arnhofen (Abensberg, Kehlheim, Bayern, Deutschland),
G 315,345

Aroche (Huelva, Andalucia, Espana), A 293

Arronches (D. Portalegre, Portugal), A 52, 155

Arroyo del Tortillo, mining region La Contienda (Huelva,
Andalucia, Espana), M 294

Arroyomolinos domain, Ossa Morena zone (Caceres,
Extremadura, Espana), G 291

Arslantepe (Malatya, Malatya, Tirkiye, Turkey),
AS 233,328, 332, 347

Arthurstollen, copper mine (St. Johann im Pongau-
Miihlbach, Osterreich), M 310, 315, 316, 322, 323,
337

Asia Central, Zentralasien, Asia Central, G 312, 316,
328, 329

Asia Menir = Anatolia / Anatdlia (Turkey)
326-328, 330, 336, 347, 350, 352, 356

Asia / Asien / Asia / Asia 311, 312, 316, 324, 328, 329,
336

Askaraly (Delgebetej, Oskemen, East-Kazakhstan, Ka-
zakhstan), AS 312, 336, 353

Asturias / Asturien / Asttrias / Asturias (Espafna), A
6, 16, 20, 336, 354

Atlantic, G 21, 29, 52, 53, 62, 140, 191

Australia, G 304, 305, 343, 347, 349

Azambuja (D. Santarém, Portugal), A 3,5, 13, 15, 20,
51, 53, 59, 60

Aznalcéllar (Sevilla, Andalucia, Espafia), M 282, 283,
288

Badajoz - Cérdoba shear zone, see also Coérdoba-Analis,
G 291

Badajoz, province and town (Extremadura, Espafia),
A 5,15,21,49, 136, 163, 207, 215, 218, 219, 225, 226,
229, 230, 231, 283, 291, 296-298

Baetic Depression (Espaiia, Portugal), G 282

Baldio (Santa Eulalia, Elvas, D. Portalegre, Portugal),
AS 225,227

235, 324,
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Baluchistan / Belutschistan / Balochistdo / Balochistan,
see Shahi-Tump 331, 349

Barcelona (Catalunya, Espafa), A 9, 18, 20, 24, 54, 217

Barcita, mining region Sierra de la Tejada (Huelva, An-
dalucia, Espafia) 290

Barragem do Alqueva see Alqueva

Barranco Abadejo, mining region Sierra de la Tejada
(Huelva, Andalucia, Espana) 290

Barranco de las Animas, mining region La Contienda
(Huelva, Andalucia, Espafia), M 294

Barranco de Trimpancho, mining region Paymogo y
Puebla de Guzman (Huelva, Andalucia, Espafa), M
290

Barranco Salto (Vila Verde de Ficalho, Serpa, D. Beja,
Portugal), AS 193,194

Barrancos [ore field, campo filoniano], mining region
Rivera de Murtigas (Portugal) M 215, 218, 224,
254,261, 294

Barrancos-Hinojales [dominio] (Cheles), mining region
Rivera de Murtigas (Espaia, Portugal), M 215

Barrancos (D. Beja, Portugal), A 218, 255, 256, 258,
262, 268-270, 294

Barrigdo (Almodévar, D. Beja, Portugal), M 111, 113,
114, 119, 121, 122, 125, 126, 130-132, 134, 135, 259

Barro, Tholos de Barro (Torres Vedras, D. Lisboa, Por-
tugal), AS 27

Bastam, Urartian fortress (Prov. West Azerbaijan,
Iran /Irdo / Irdan), AS 312, 313

Becerra, mining region (Paymogo, Huelva, Espafia), M
290

Beiras, Beira Alta, Beira Interior (Portugal), A 206,207

Beja (Portugal), A 7, 16, 48, 50, 192, 203, 208, 209, 218,
251, 253-257, 259, 262, 268, 277

Beja, see also Evora-Beja-Massif

Belgique / Belgium / Belgien / Bélgica / Bélgica 336

Belmeque (Herdade de Belmeque, Serpa, D. Beja, Portu-
gal), AS 192,193, 195, 197, 199, 208

Berrocal (Mérida, Badajéz, Extremadura, Espaia),
M 216, 217, 224, 227

Black Forest, see Schwarzwald, G

Blanquilla (Cazalla de la Sierra, Sevilla, Andalucia,
Espaifia), mining group, M 296

Bogazkoy /Hattusa (Bogazkale, Corum, Tirkiye, Tur-
key), AS 332

Botefa (Barrancos, D. Beja, Portugal), M 255, 256

Brancane (Almodovar, D. Beja, Portugal), M 259

Briidernkloster = Goslar

Bugalho, Mina do Bugalho (S. Bras das Matas, Alan-
droal, D. Evora, Portugal), M 218, 254

Bugalhos (Serpa, D. Beja, Portugal), AS  193-197, 211

Bulgaria / Bulgaria / Bulgarien / Bulgaria / Bulgaria, see

312, 319, 337, 354

Bulhoa, Belhoa (Reguengos de Monsaraz, D. Evora, Por-
tugal), AS 48

also Ai Bunar
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Burguillos del Cerro (Badajoz, Extremadura, Espana),
A 216, 217,227, 296, 297

Cabeco da Calvina, see also Zambujal (Torres Vedras, D.
Lisboa, Portugal), AS 28, 31, 37

Cabego do Pé da Erra (Coruche, D. Santarém, Portugal),
AS 51,57

Cabeza La Vaca (Badajoz, Extremadura, Espafa),
A 217

Cabezas del Pasto (Puebla de Guzman, Huelva, Andalu-
cia, Espafa), M 320

Cabezo de los Silillos, mining region Ratera/Sierra de
Rite (Huelva, Andalucia, Espana), M 289

Cabezo de los Silos/Monterrubio, mining region (Puebla
de Guzman, Huelva, Andalucia, Espana), M 289,
290

Cabezo Juré (Huelva, Andalucia, Espana), AS 2,7, 8,
12, 17, 23, 24, 110, 113, 137, 138, 174, 224-228, 230-
234, 241, 242, 244, 246-248, 266, 278, 289, 298, 300,
301

Cabriéres (Hérault, France), M 134, 136, 137, 236, 246

Cadena, mining region La Nava (Huelva, Andalucia,
Espafia), M 294

Camino de las Yeseras (Madrid, Espafa), AS 233, 246

Campofrio - Castillo de las Guardas, batholith (Huelva,
Andalucia, Espana), G 289, 298

Campofrio (Huelva, Andalucia, Espafia), A 289, 298,
299

Carambolo = El Carambolo (Sevilla, Andalucia, Espa-
fia), AS 204

Carapetal (Vila Nova de Sdo Bento, Serpa, D. Beja, Por-
tugal), AS 193, 194,

Carapinhais (Sobral da Adiga, Moura, D. Beja, Portu-
gal), M 193,194, 198

Carpathians / Karpaten / Carpatos (Romania / Ruma-
nien / Roménia / Rumania), G 312

Casa Alcantara, mining region Rivera de Hueznar
(Sevilla, Andalucia, Espaia), M 296

Casa Branca 1 (Santa Maria, Serpa, D. Beja, Portugal),
AS 193,200

Casa Montero (Madrid, Espana), M (silex) 9, 18, 20

Casardo da Mesquita 3 (S. Mangos, D. Evora, Portugal),
AS 185,188,200, 208

Casas do Canal, Anta 1 (Estremoz), AS 190

Caseta del Hoyo, mining region La Contienda (Huelva,
Andalucia, Espana), M 294

Castelo Branco, A 257

Castelinho da Serra = Alto do Castelinho da Serra
(Montemor-o-Novo, D. Evora, Portugal), AS 200,
203, 205, 207, 210

Castelo do/de Giraldo (Nossa Senhora de Guadalupe,
Evora, D. Evora, Portugal), AS 203

Castelo Velho de Safara (Moura), AS 2, 7, 12, 16, 224,
226
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Castelos de Monte Novo, povoado (Sio Mangos, D. Evo-
ra, Portugal), AS 201

Castillo Buitrén (Zalamea la Real, Huelva, Andalucia,
Espafia), M 283,288

Castillo de Alange (Badajoz, Extremadura, Espana), AS
226,227

Castillo de las Pefias (Penas de Aroche, Aroche, Huelva,
Andalucia, Espana), AS 207

Castro de Chibanes (Palmela, D. Setubal, Portugal),
AS 46,51, 55, 60, 62

Caucasus / Kaukasus / Caucaso / Caucaso, G 312, 326,
332,333

Central Iberian Zone (CIZ), G 252, 255, 259, 291

Cerradinha (Lagoa de Santo André, Santiago do Cacém,
D. Setubal, Portugal), AS 185, 200, 203

Cerrejon del Tamujoso, mining region Paymogo y Pue-
bla de Guzman (Huelva, Andalucia, Espana), M 290

Cerro Colorado (Rio Tinto, Huelva, Andalucia, Espana),
M 286,299

Cerro das Alminhas (Sio Martinho das Amoreiras,
Odemira, D. Beja, Portugal), AS 201

Cerro de la Cebada, mining region Murtigas (Huelva,
Andalucia, Espana), M 294

Cerro de la Mina, mining region Rivera de Hueznar
(Sevilla, Andalucia, Espafia), M 295, 296

Cerro de la Virgen (Orce, Granada, Andalucia, Espaia),
AS 51

Cerro de las Minas (Jerez de los Caballeros, Badajoz, Ex-
tremadura, Espafia), M 217

Cerro de los Rehoyos (Cala, Huelva, Andalucia, Espana),
AS 293

Cerro do Castelo de Corte Jdo Marques (Loulé, D. Faro,
Portugal), AS 2,7, 12, 16, 224-227

Cerro do Castelo de Santa Justa (Martim Longo, Alcou-
tim, Portugal), AS 2,5, 7, 12, 15, 16, 51, 110, 155,
156, 225-227

Cerro Salomén, mining region Riotinto, Filén Norte
(Huelva, Andalucia, Espana), M 288

Cerro Virtud (Almeria, Andalucia, Espafia), AS 5, 15,
22,160

Changa, rio (tributary of the Guadiana), G
203, 208, 230

Chaparrita (Nerva, Huelva, Andalucia, Espana), M 288

Chehrabad, salt mine (Zanjan, Zanjan prov., Iran), M
334

Chinflon (Vencida), mining region Pozuelo (Zalamea la
Real, Huelva, Andalucia, Espana), AS, M 7, 8, 17,
289, 298, 300, 301, 312

Cibeles (Valverde del Camino, Huelva, Andalucia, Espa-
fia), M 288

Cissbury, flint mines (Findon, West Sussex, England,
UK),M 315

Cobaneta, mining region Rivera de Hueznar (Sevilla,
Andalucia, Espana), M 296

24, 200,



Colmenar (Jerez de los Caballeros, Badajoz, Extremadu-
ra, Espana), M 217

Concepcion (Almonaster la Real, Huelva, Andalucia,
Espana), M 288

Conchita (Alonso, Huelva, Andalucia, Espafia), M 292

Conchita group, mining region (Aracena, Huelva, An-
dalucia, Espana), M 290, 292

Confesionarios de las Herrerias (Cortegana, Huelva, An-
dalucia, Espafia), M 288

Coérdoba-Alanis [dominio] (Badajoz, Extremadura, Espa-
na), see also Badajoz-Cordoba shear zone, M 216

Corinthia / Korinth / Corinto / Corinto  (Greece),
M 312

Corda do Frade (Valverde, D. Evora, Portugal), AS 200,
203, 205, 209

Correio-Mor, gruta (Loures, Lisboa), AS 204, 209

Corta Esperanza (Tharsis, Huelva, Andalucia, Espania),
M 289

Corte Margarida (Ervidel, Aljustrel, D. Beja, Portugal),
AS 199,209

Cortegana (Huelva, Andalucia, Espana), A 293

Corumbel group, mining region (Huelva, Andalucia,
Espana), see also Rio Corumbel, M 290

Cova da Moura (Torres Vedras, Lisboa), AS 27, 54, 62

Covas, Trésminas/Trés Minas (Vila Pouca de Aguiar, D.
Vila Real, Portugal), M 316, 354

Crespa, fortified settlement (Santa Maria, Serpa, D. Beja,
Portugal), AS 193,200 204

Cubito, El Cubito, unit of the Ossa Morena zone (Huelva,
Andalucia, Espafa), G 291

Cuchillares (Campofrio, Huelva, Andalucia, Espana), M
289, 298

Cuesta de la Morena, mining region La Contienda
(Huelva, Andalucia, Espafia), M 294

Cueva de la Bruja, mining region Rivera de Hueznar
(Sevilla, Andalucia, Espafia), M 296

Cueva de la Mora (Jabugo, Huelva, Andalucia, Espana),
AS 288,292

Cueva del Monje, mining region Sierra de la Tejada
(Huelva, Andalucia, Espana) 290, 298

Cuevareja, mining region La Contienda (Huelva, An-
dalucia, Espana), M 294

Culeritos, mining region La Contienda (Huelva, Anda-
lucia, Espana), M 294

Cumbres de las Navas, mining region Sierra de la Tejada
(Huelva, Andalucia, Espafia) 290

Cumbres de San Bartolomé (Huelva, Andalucia, Espa-
fia), mining region Rivera de Murtiga(s), M 294

Cumbres de Valdezurrones (Cabeza La Vaca, Badajoz,
Extremadura, Espana), M 217

Cumbres Mayores (Huelva, Andalucia, Espana), A 215,
216

Cura (Vencida), mining region Pozuelo (Zalamea la
Real, Huelva, Andalucia, Espana), M 289
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Curtidero, mining region La Contienda (Huelva, An-
dalucia, Espana), M 294

Cyprus / Zypern / Chipre / Chipre 20, 212, 230, 316,
325-327, 337, 340, 342, 346, 348, 350

Danmark / Denmark / Ddnemark / Dinamarca / Dina-
marca 313,332

Defensola, flint mine (Vieste, Foggia, Puglia /Apulia,
Italia), M 321, 346

Dehesa del Juncal, see also Murtigas, A 218

Dehesa, mining region Riotinto, Filon Norte (Huelva,
Andalucia, Espana), M 288

Dehesilla, mining region La Contienda (Huelva, Anda-
lucia, Espana), M 294

Descamisada (Valverde del Camino, Huelva, Andalucia,
Espana), M 288

Deutschland / Germany / Alemanha / Alemania 4,13,
26, 30, 38, 39, 41, 44, 63, 64, 82-85, 109, 119, 122, 130,
132, 146, 251, 252, 258, 262, 277, 303, 311, 313, 315,
316, 318, 320, 322, 325-327, 332, 335-337, 341, 352,
355

Diego Diaz, mining region Ratera/Sierra de Rite (Huel-
va, Andalucia, Espana), M 289

Dolores, mining region Minas de Cala (Huelva, Andalu-
cia, Espana), M 282,296

Diirrnberg, salt mines (Hallein, Tennengau, Osterreich),
M 315, 335, 343, 344, 351, 352, 354

East mediterranean / Ostmediterran / Oriental medier-
raneo, auch (Ex) Orient(e Lux), G 4-6, 13-16, 25,
26, 233, 236, 244, 319

Eastern Alps = Ost-Alpen / Alpes Orientais / Alpes Ori-
entales, G 311-313, 316, 318, 320-322, 325-327, 335,
341

Egypt / Agypten / Egito / Egipto
324, 331, 333, 335, 336

Eifel (Nordrhein-Westfalen, Deutschland), G 318

El Aramo (Riosa, Asturias), M 6, 16, 20, 336, 354

El Carambolo (Camas, Sevilla, Andalucia, Espana), AS
204

El Carpio (Cortegana, Huelva, Andalucia, Espana), M
288

El Cura, mining region Rivera de Malagén (Huelva, An-
dalucia, Espafia), M 286

El Milagro (Onis, Asturias, Espafia), M 6, 16, 20

El Pedroso (Sevilla, Andalucia, Espafia), mining region,
M 296,300

El Toro, mining region Rivera de Malagén (Huelva, An-
dalucia, Espana), M 286

El Trastejon (Zufre, Huelva, Andalucia, Espafa),
AS 282

Elvas-Cumbres Mayores [dominio] (Portugal), M 215,
216

Elvas (D. Portalegre, Portugal), A

310-312, 320, 321,

155, 215
Encinasola, mining region Rivera de Murtiga(s) (Huelva,
Andalucia, Espana), M 215, 217, 218, 229, 294, 299
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Encinasola (Huelva, Andalucia, Espafna), A 215, 217,
218

Entre Aguas (Nossa Senhora da Tourega, D. Evora, Por-
tugal), M 111, 112, 114, 119, 121, 122, 128, 131, 132,
134, 258, 354

Entre as Matas (Alcagovas, Viana do Alentejo, D. Evora,
Portugal), AS 262, 273, 275-277

Espafa / Spain / Spanien / Espanha: Passim

Estremadura (Portugal), A 1, 3,5, 7, 9-11, 13, 15, 16,
18-21, 25-27, 46-48, 51-58, 61-64, 74, 106, 109, 136,
138, 160, 162-165, 173, 182, 209, 211, 251, 254, 259,
261, 276, 277,279

Estremoz (D. Evora, Portugal), A 22, 52, 163, 190, 215,
255, 256, 258

Estremozal, mining region Murtigas (Huelva, Andalu-
cia, Espana), M 294

Eurasian Steppe / Eurasische Steppe / Estepe Eurasiati-
ca / Estepa Eurasidtica, G 312, 326, 328, 341

Eureka, mining region La Nava (Huelva, Andalucia,
Espafia), A,M 294

Evora-Beja Massif (Alentejo, Portugal), G 254

Evora (Portugal), A 52, 57, 140, 155, 164, 185, 200, 201,
203, 209, 210, 218, 254, 257-259, 261, 262, 271

Extremadura (Espana), A 47, 163, 215, 226, 227, 229,
254

Extremefia, mining region Rivera de Cala (Huelva, An-
dalucia, Espana), M 293

Faro (Algarve, Portugal), A 185, 203, 257

Fatima, mining region Conchita (Aracena, Huelva, An-
dalucia, Espafia), M 292

Faynan / Feynan / Feinan (Wadi Araba, Jordania / Jor-
dania), AS 131, 136, 233, 246, 312, 316-318, 320,
321, 325-327, 335, 340, 341, 347, 355

Ferreira do Alentejo (D. Beja, Portugal), A 7, 16, 46, 53,
155, 164, 188, 209

Floresta Negra, see Schwarzwald, G

Florida, mining region Rio Corumbel (Huelva, Andalu-
cia, Espana), M 291

Folha do Ranjao (Baleizdo, D. Beja, Portugal), AS 203,
209

Fonte Ferreira, spring (Santa Margarida, Santa Maria,
Serpa, D. Beja, Portugal), AS 204

Fonte Ferrenha (Redondo, D. Evora, Portugal), AS 2,7,
9,12, 16, 19, 52, 133, 165-168, 170, 175-180, 182-184

Fornees, flint mines (Grenaa, Djursland, Arhus, Den-
mark), M 313

Férnea, Castro da Fornea (Torres Vedras, D. Lisboa,
Portugal), AS 2, 3,12, 13, 46, 51, 56, 171

Fraga de la Loba, mining region Murtigas (Huelva, An-
dalucia, Espana), M 294

Fraga del Pero Gil, mining region Murtigas (Huelva, An-
dalucia, Espafia), M 294

Fraga del Tio Jesus, mining region Murtigas (Huelva,
Andalucia, Espana), M 294
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France / France / Frankreich / Fran¢a / Francia 30, 61,
136, 137, 183, 233, 236, 238, 239, 243, 246, 247, 248,
311, 318, 319, 322, 336, 344, 351, 354, 355

Fregenal de la Sierra (Huelva, Andalucia, Espaiia),
A 217,297

Freiberg (Sachsen, Deutschland), Institution: Berg-
akademie, A 108

Fuente Alamo (Cuevas del Almanzora, Almeria, Anda-
lucia, Espana), AS 20, 50, 53, 60, 191, 196, 211

Fuente de la Mora (Leganés, Madrid, Espana), AS 51

Fuenteheridos, mining region Aracena belt (Huelva,
Andalucia, Espafia), M 292, 298

Gargano, mountains in Italy (Foggia, Puglia / Apulia,
Ttalia), G 321

Gava (Baix Llobregat, Barcelona, Catalunya, Espaiia),
AS 9,18, 20, 25, 49, 50, 54, 297, 354

GB (Great Britain), see UK (United Kingdom)

Gebel Zeit / Gebel el-zeit, lead/galena mine (As-Suwais/
Suez, Egypt), AS 321, 344

Gibla (Constantina, Sevilla, Andalucia, Espafna), San
Enrique, A 291, 292

Gonur-Tepe (Turkmenistan), AS 332

Goslar, Briiddernkloster (Franziskanerkloster, Goslar,
Niedersachsen, Deutschland), AS 335

Gozquez de Arriba (San Martin de la Vega, Madrid,
Espaiia), AS 51

Granja (de) Céspedes (Badajoz, Extremadura, Espana),
AS 221,225-227

Granja de Torifiuelo (Jerez de los Caballeros, Badajoz,
Extremadura, Espafia), AS 49

Greece / Griechenland / Grécia / Grecia
319, 320, 322, 334-337

Grimes Graves, flint mines (Thetford, Norfolk, Eng-
land, UK),M 315, 321, 337

Guadalquivir, river (Andalucia, Espana) G 2, 12, 23,
47, 56, 59, 60, 137, 230, 206, 247, 254, 299

Guadiana, river (Espafa, Portugal) G 24, 52, 136, 140,
155, 157, 158, 163, 164, 166, 182, 185, 186, 188, 192—
195, 200, 201, 203, 206-208, 210-213, 215, 217, 219,
225-227,230-232, 262, 265, 277, 278, 298, 300

Guarda (Portugal), A 257, 259

Hallein, salt mines (Hallein, Salzburg, Osterreich),
M 303, 315, 316, 318, 319, 335, 338, 344, 352

Hallstatt, salt mines (Gmunden, Oberdsterreich, Oster-
reich), M 303, 311, 315-319, 334-336, 338, 343, 345,
346, 348, 350, 351

Harz, mountains (Niedersachsen,
G 325, 326, 335, 341, 348, 351

Herdade da Cariola (Ervidel, Aljustrel, D. Beja, Portugal),
AS 49,50

Herdade do Montinho (Vale de Vargo, Serpa, D. Beja,
Portugal) AS 193, 194, 210

Herdade do Pomar (Ervidel, Aljustrel, D. Beja, Portu-
gal), AS 192

22, 311, 312,

Deutschland),



Herdade dos Baides, clay pit (Viana do Alentejo, D. Evo-
ra, Portugal) 115, 121

Herdade dos Cebolinhos, Anta 2 (Reguengos de Monsa-
raz, D. Evora, Portugal), AS 191, 210

Herrerias (Puebla de Guzman, Huelva, Andalucia, Espa-
fa), mining region, M 288

Herrerias de San Carlos, mining region Almadén de la
Plata (El Torbiscal, Sevilla, Andalucia, Espana), M
294

Horcajo, mining region La Nava (Huelva, Andalucia,
Espafia), M 294

Huelva (Andalucia, Espana), A 7,8, 17, 23, 24, 63, 138,
194, 204, 206, 207, 210, 217, 228-230, 233, 241, 247,
252,266, 281-183, 286, 288, 291-293, 296-301, 320

Huelva (Andalucia, Espana), AS 204, 206

Huelva, Sierra de, see Sierra de Huelva

Huelva (Andalucia, Espafia), University and archaeo-
metallurgical project 7, 17, 281, 298

Huerta Barbas, mining region La Contienda (Huelva,
Andalucia, Espana), M 294

Hullera, mining region Conchita (Aracena, Huelva, An-
dalucia, Espafia), M 292

Iberian Pyrite Belt (IPB) = Iberischer Pyritgiirtel / Faixa
Piritosa Ibérica / Cinturén Piritico, Faja Piritica Ibé-
rica, G 1,9, 11, 18, 111, 215, 228, 252-255, 257-261,
276-278, 282-288, 291, 299, 300, 301

Ibn Amar, gruta (Lagoa, D. Faro, Portugal), AS 203

Ilerup/Illerup Adal (Skanderborg, Midtjylland, Dan-
mark), AS 332, 347

Inn Valley (Austria), G 134, 136, 352

Iran /Irdo /Iran 234, 245, 311-313, 315, 318-321, 324,
326, 328, 330, 332, 334, 336, 344, 346, 349, 350, 352,
353

Iraq / Irak / Iraque / Irak, see Mesopotamia 331-333

Ireland / Irland / Irlanda 21, 30, 134, 137, 230, 242,
243,247, 248

Israel 7, 17, 137, 138, 225, 230, 233, 234, 237, 238, 243,
244,247,248, 310, 315-318, 320, 326, 332, 344, 349, 354

Italia / Italy / Italien / Italia / Italia 235, 321, 322, 324,
332

Jabugo (Huelva, Andalucia, Espaia), A 292

Jaén (Andalucia, Espana), A 5,15, 20, 46, 63

Jerez de los Caballeros (Badajoz, Extremadura, Espana),
A 49,216, 217,227, 296, 291, 296, 297

Jerez de los Caballeros-Burguillos del Cerro, vein, belt,
M 216, 217, 227, 291

Johanneser Kurhaus, lead and silver mines (Clausthal-
Zellerfeld, Goslar, Niedersachsen, Deutschland), M
335, 343

Jordan / Jordanien / Jordania / Jordania 131, 136, 225,
233, 234, 246, 312, 326, 341, 345-347, 349, 355

Juliana (Santa Vitéria, D. Beja, Portugal), M 218

Juncal, also Victoria, mining region Murtigas (Huelva,
Andalucia, Espana), M 218, 294
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Kalmakareh, cave (Pol-e-Dokhtar, Poldokhtar, Lores-
tan, Iran) 332

Kargaly, copper mines (Orenburg, Wolga, Russia / Russ-
land / Russia / Rusia), AS 317, 337, 344

Kazakhstan / Kasachstan / Cazaquistdo / Kazajis-
tan 312, 336

Kelchalpe, copper mine (Aurach, Kitzbiihel, Tirol, Os-
terreich), M 324, 351

Kentucky (U.S.A.), A 335

Khorsabad/Dur Sharrukin (Gouv. Ninawa,
Iraq/ Irak / Iraque / Irak), AS 331, 332, 351

Kiel (Schleswig-Holstein, Deutschland), A 38, 39, 41,
44, 63, 64, 146, 251, 262, 277

Kitzbiihel (Tirol, Osterreich), A 324, 348, 351

Kleinkems, neolithic jasper mines (Efringen-Kirchen,
Lorrach, Baden-Wiirttemberg), M 311, 113, 351

Koni, iron mines (Savanes, Ivory Coast/ Elfenbein-
kiiste / Costa do Marfim / Costa de Marfil, Africa),
M 318, 352

Konya (Konya, Turkiye, Turkey), A 336

Krzemionki, flint mine (Ostrowiec Swietokrzyski,
Swietokrzyskie, Polska), M 315, 316, 321, 344

Kvarnby, flint mines (Husie, Malmo, Skane, Sweden),
M 317

La Berrona (Jerez de los Caballeros, Badajoz, Extrema-
dura, Espana), M 217, 297

La Bilbaina (Badajoz, Extremadura, Espafia), M 217

La Caba, mining region Sierra de la Tejada (Huelva, An-
dalucia, Espafia) 290

La Capitana, mining region Murtigas (Huelva, Andalu-
cia, Espana), M 294

La Capitelle du Broum (Cabriéres, Hérault, France),
M 134,136, 233, 234, 238, 239, 243, 246, 248

La Cefiuela (Murcia, Espana), AS 245

La Contienda (Huelva, Andalucia, Espafia), mining re-
gion, M 229, 294, 299

La Contienda (ore field) (Huelva, Andalucia, Espaiia),
see mining region Rivera de Murtiga(s), M 294

La Corte, mining region Aracena belt (Huelva, Andalu-
cia, Espana), M 292

La Herreria (Cabeza La Vaca, Badajoz, Extremadura,
Espafia), M 216, 217

La Lapa, mining region Murtigas (Huelva, Andalucia,
Espana), M 218, 294

La Llana (Castillo de las Guardas, Sevilla, Andalucia,
Espafa), vein, M 289

La Llerena (Badajoz, Extremadura, Espafia), M 227

La Mezquita, formation Almonaster la Real (Huelva,
Andalucia, Espafia), M 293

La Nava (Huelva, Andalucia, Espafia), A 291, 292, 294

La Nava, mining region (Huelva, Andalucia, Espana),
M 294

La Palma del Condado, mining region Rio Corumbel
(Huelva, Andalucia, Espafia), M 290, 300
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La Pijotilla (Badajoz, Extremadura, Espana), AS 2,5,
12, 15, 224, 226-228, 231, 232

La Ratera, mining region Ratera/Sierra de Rite (Huelva,
Andalucia, Espana), M 289

La Sierrecilla, mining region Rivera de Malagén (Huel-
va, Andalucia, Espana), M 286

La Unioén, mining group Blanquilla (Cazalla de la Sierra,
Sevilla, Andalucia, Espafia), M 296

La Zarza (Calanas, Huelva, Andalucia, Espafia), M 288

Lago, povoado do Lago (Brinches, Serpa, D. Beja, Portu-
gal), AS 193,200

Lago, mining region Riotinto, Filéon Norte (Huelva, An-
dalucia, Espafia), M 288

Lagunazo (Alonso, Huelva, Andalucia, Espana), M 288

Lapa do Fumo (Sesimbra, D. Setubal, Portugal),
AS 203-206, 209, 211

Lapilla (Alosno, Huelva, Andalucia, Espana), M 288

Las Angosturas (Gor, Granada, Andalucia, Espaia),
AS 239,240

Las Completas, mining region Rio Corumbel (Huelva,
Andalucia, Espana), M 291

Las Lanchuelas, mining region La Nava (Huelva, Anda-
lucia, Espana), M 294

Las Médulas, gold mines (Ponferrada, Ledn, Castilla y
Ledn, Espana) E M 322

Laurion, silver mines (Attica, Greece), M 311, 318, 319,
336, 337

Leceia (Oeiras, D. Lisboa, Portugal), AS 2, 3,5, 6, 12,
13,15, 20, 22, 46, 48, 51-55, 59- 63, 106, 160, 161, 163,
171, 182, 188, 191

Les Fouilloux, gold mines (Jumilhac-le-Grand, Dép.
Dordogne, France), M 319

Levant / Levante, see East mediterranean

Limousin (France), G 318, 319, 322, 344

Linares — La Carolina fracture zone (Jaén), G 291

Linares (Jaén) — Alajar, mining group (Huelva, Andalu-
cia, Espana), M 293,294

Lisbon / Lissabon / Lisboa / Lisboa, A 1-3, 11-13, 27,
46, 47, 139, 160, 161, 168, 188, 191, 206, 207, 259

Llanete de los Moros (Montoro, Coérdoba, Andalucia,
Espana), AS 206

Lomero-Poyatos (El Cerro de Andévalo, Huelva, Anda-
lucia, Espana), M 288

Los Acebuches, amphibolite mine, formation Almonas-
ter la Real (Huelva, Andalucia, Espana), M 293

Los Alcores (Jaén, Andalucia, Espafa), AS 5, 15

Los Algares, see Algares

Los Guijarros (also Diamante, La Lapa), mining region
Rivera de Murtigas (Huelva, Andalucia, Espaia),
M 218,294

Los Jarales (Fregenal de la Sierra, Badajoz, Extremadura,
Espafia), M 217
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Los Millares (Santa Fé de Mondujar, Almeria, Andalu-
cia, Espana), AS 3, 13,20, 28, 30, 47, 53, 91, 109, 120,
225,233, 238-242, 244, 246, 248

Los Pedroches, batholith (Cérdoba, Andalucia, Espana),
G 291

Los Santos de Maimona (Badajoz, Extremadura, Espa-
fia), A 216

Loulé (D. Faro, Portugal), A 7, 16

Lousal (Grandola, D. Setabal, Portugal), M 253

Lousberg (Aachen, Nordrhein-Westfalen, Deutschland)
F, A 313,355

Macizo de Aracena, see Sierra de Aracena

Macareno, mining region La Contienda (Huelva, An-
dalucia, Espafia), M 294

Madrid (Espafia), A 9, 18, 20, 27, 28, 30, 61, 65, 109,
212, 234, 251, 277, 279, 301

Madrid, German Archaeological Institute / Deutsches
Archidologisches Institut, A 27, 28, 30, 59, 65, 109,
251, 279, 301

Mafra (D. Lisboa, Portugal) A 46, 47, 53, 62

Magdalensberg (Klagenfurt-Land, Carinthia / Kérn-
ten / Carintia / Carintia, Austria), AS 332, 353

Maikop-Kurgan (Maikop/Maykop, Adygea, Russia)
AS 332,353

Majuelo (Campofrio, Huelva, Andalucia, Espana), M
289

Malagén, mining region Paymogo y Puebla de Guzman
(Huelva, Andalucia, Espana), M 286, 290

Mammoth Cave (Kentucky, U.S.A.), M 335, 354

Mancha de los Venados, mining region Sierra de la Teja-
da (Huelva, Andalucia, Espafia) 290

Manchallana, mining region Rivera de Hueznar (Sevilla,
Andalucia, Espana), M 295, 296

Mangancha (Castro da Mangancha, Aljustrel, D. Beja,
Portugal), AS 188,203

Mannheim (Karlsruhe, Baden-Wiirttemberg, Deutsch-
land), A 39, 44, 63, 64, 109, 119, 122, 130, 132, 251,
258,277

Manzanilla, mining region Rio Corumbel (Huelva, An-
dalucia, Espana), M 290

Marchil (D. Faro, Portugal), see also Pontes de Marchil,
AS 185

Mari (Syria), AS 49, 61

Maria Luisa (La Nava, Huelva, Andalucia, Espafia) mi-
ning region, M 291, 292, 300

Maria Victoria de Fatima, mining region Repilado
(Huelva, Andalucia, Espana), M 292

Marroquies Bajos (Jaén, Andalucia, Espafia), AS 5, 15,
20, 46, 63

Masa Bullones (Tharsis, filon sur, Huelva, Andalucia,
Espana), M 288

Masa Planes (Riotinto, Huelva, Andalucia, Espaiia),
M 288,289



Masegoso, mining region Ratera/Sierra de Rite (Huelva,
Andalucia, Espana), M 289, 298

Matacaes (Torres Vedras, D. Lisboa, Portugal), M 3,9,
13, 18, 56, 62,259

Medellin (Badajoz, Extremadura, Espana), AS 207

Mehrgarh (Dhadar, Balochistan/Belutschistan/Balu-
chistan, Pakistan/Paquistdo), AS 331

Meijao (Quinta dos Patudos, Alpiar¢a, Santarém),
AS 205

Melle, silver mines (Melle, Dép. Deux-Sevres, Nouvelle-
Aquitaine, France), M 322, 336, 354

Mercés I (Barrancos, D. Beja, Portugal), M
114, 119, 121, 122, 129, 130- 132, 134

Mersin, Yumuktepe (Prov. Mersin, Tirkiye, Turkey),
A 326

Mesas de las Minas (Trinidad), mining region Sierra de
la Tejada (Huelva, Andalucia, Espafia), M 290

Mesas do Castelinho (Almodévar, D. Beja, Portugal),
AS 203

Meseta Ibérica (Espana), G 185, 208, 212

Meseta, North(ern), Nordlich (Castilla y Ledn, Espana),
G 8,18

Mesopotamia = Mesopotamien / Mesopotamia / Meso-
potamia, G 245, 326, 332, 350, 351

Messejana - Plasencia fault, G 291

Messejana (Aljustrel, D. Beja, Portugal) 291

Mestinguidade (Serpa, D. Beja, Portugal), AS 197

Miguel Vacas (Vila Vigosa, D. Evora, Portugal), M 254

Mimbrera (Zalamea la Real, Huelva, Andalucia, Espa-
na), M 288

Mina de Juan Teniente (El Pedroso, Sevilla, Andalucia,
Espafia), M 296

Mina dos Vieros (Pardais, Vila Vigosa, D. Evora, Portu-
gal), M 260

Mina Teuler (Santa Olalla del Cala, Huelva, Andalucia,
Espana), M 296

Minancos, mining region Riviera de Murtigas and La
Contienda (Barrancos, D. Beja, Portugal), M 255,
294

Minas de Cala, Rivera de Cala Group (Cala, Huelva, An-
dalucia, Espana), mining region, M 282, 293, 296,
299

Miraflores, mining region Rivera de Hueznar (Sevilla,
Andalucia, Espana), M 296

Misericordia (povoado da Misericordia, Serpa, D. Beja,
Portugal), AS 193, 200, 201, 211

Mitterberg, copper mines (Bischofshofen, St. Johann im
Pongau, Salzburg, Osterreich), M 303, 310, 315-
319, 324, 337, 345, 348, 350, 353, 354

Mocissos, also Mocicos or Granja (Alandroal), M 9,
18, 19, 111, 114, 115, 119-124, 131, 132, 134, 135, 254,
258,262-268, 273, 277, 279

Mohosa, mining region La Contienda (Huelva, Andalu-
cia, Espafa), M 294

111, 112,
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Moita da Ladra (Vila Franca de Xira, D. Lisboa, Portu-
gal), AS 23, 46, 55, 60

Moitdo d’Altura (S. Salvador, Serpa, D. Beja, Portugal),
AS 193,200

Monchi (Burguillos del Cerro, Badajoz, Extremadura,
Espana), M 217, 296, 297

Monesterio, mining region (Badajoz, Extremadura,
Espafa) 216, 291, 293, 297

Monte (do) Outeiro (Aljustrel, D. Beja, Portugal),
AS 48,61, 190, 211

Monte Carmona (Campofrio, Huelva, Andalucia, Espa-
fia), M 289

Monte da Angerinha (Viana do Alentejo, D. Evora, Por-
tugal), M 262, 271-274, 277, 279

Monte da Velha, monumento 1 (MV1), Megalith (Vila
Verde de Ficalho, Serpa, D. Beja, Portugal), AS 188,
211

Monte da Velha, monumento 2 (MV2), Megalith (Vila
Verde de Ficalho, Serpa, D. Beja, Portugal), AS 194,
211

Monte da Volta Ferreira (Barrancos, D. Beja, Portugal),
M  262,268-270

Monte de Santa Justa (Salvador, Serpa, D. Beja, Portu-
gal), AS 194

Monte Judeu (Moura, D. Beja, Portugal), M 218

Monte Novo dos Albardeiros (Reguengos de Monsaraz,
D. Evora, Portugal), AS 155-158, 163, 191, 210

Monte Romero (Almonaster la Real, Huelva, Andalucia,
Espafa), AS,M 286, 288, 299

Montemor-o-Novo (D. Evora, Portugal), A 52,210

Mostardeira, copper mine (Herdade da Mostardeira,
Estremoz, Evora, Portugal), M 111, 113, 114, 119,
121, 122, 124, 131, 132, 134, 168, 170, 256, 258

Moura, mining region (D. Beja, Portugal), M 218, 261,
294

Moura (D. Beja, Portugal), A 7, 16, 194, 209-211, 218,
261

Munigua (Villanueva del Rio y Minas, Sevilla, Andalu-
cia, Espana), AS 295, 299, 300, 301

Mur-de-Barrez, flint mine
M 318

Murtiga, also Murtigas, Rio, Rivera (Huelva, Andalucia,
Espaiia), mining region, M 218, 293, 294

Muschiston / Mushiston (Pendzhikent, Sughd, Tajikis-
tan / Tadschikistan), M 316

Mykenai / Mycenae / Mykene / Micenas (Argolis, Gree-
ce), AS 334

Nahal Mishmar, hoard (Cave of the Treasure, Israel),
M 332,354

Nakhlak (Madan-e Nakhlak, Anarak, Nain County, Is-
fahanv, Iran), M 319, 320, 321, 353

Navaldzaro (El Pedroso, Sevilla, Andalucia, Espana), M
296

(Dep. Aveyron, France),
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Nerén (El Cerro de Andévalo, Huelva, Andalucia,
Espafa), M 281

Neuenbiirg (Black Forest/Schwarzwald, Deutschland),
M 327,346

Nevali Cori (Turkey), AS 233

Neves Corvo (Castro Verde, D. Beja, Portugal), M 210,
253

Neves II (Castro Verde, D. Beja, Portugal), AS 203

Nile / Nil / Nilo / Nilo (Egypt), G 311, 331, 351

Nogueirinha (Montemor-o-Novo, D. Evora, Portugal),
M 218

Norsuntepe (Keban Dam, Elazig, Prov. Elaz1g, Tiirkiye),
M 233,234, 330

Nora Velha (Aldeia dos Palheiros, Ourique, D. Beja,
Portugal), AS 203

Norway / Norwegen / Noruega / Noruega 325

Novillero Viejo (Mérida, Extremadura, Espana),
M 217,228

Nuestra Sefiora del Amparo, mining region Rio Cor-
umbel (Huelva, Andalucia, Espafia), M 291

Nuestra Seiora del Carmen, mining region Rivera de
Malagén (Huelva, Andalucia, Espafia), M 286

Nuevo Cometa, mining region Rivera de Cala (Huelva,
Andalucia, Espana), M 293

Obejo-Valsequillo (Cérdoba)-Puebla de la Reina (Bada-
joz, Extremadura, Espafia), dominio, mining region,
M 215

Oberzeiring, silver mines (Murtal, Steiermark, Oster-
reich), M 318

Oeiras (D. Lisboa, Portugal), A 3, 5, 13, 15, 20, 51, 53,
54, 55, 57, 61, 62, 106, 182

Olelas (Sintra, D. Lisboa, Portugal), AS 46, 57, 63

Olivenza-Monesterio (belt), G 216

Olivenza (Badajoz, Extremadura, Espana), M 216

Oman/Oman/Oma/Omdn 326, 347, 351

Ossa Morena Zone (OMZ),G 1,9, 11, 18,19, 51, 52, 111,
161, 165, 215, 228, 231, 232, 252, 254, 255, 257, 261-
268, 277,278, 279, 282, 283, 291, 293, 296, 298-301

Osterreich / Austria / Austria 134, 136, 303, 310, 311,
313, 315-323, 322-324, 334-338, 343, 344, 345, 346,
348, 349, 351, 352, 353

Outeiro do Circo (Beringel, D. Beja, Portugal) AS 185,
203

Outeiro Redondo (Sesimbra, D. Settbal, Portugal),
AS 46,51,55

Pai Mogo (Lourinha, D. Lisboa, Portugal), AS 48

Pakistan / Pakistan / Paquistao / Pakistan 331, 349

Palmela (D. Setubal, Portugal), AS 55, 62, 168, 173, 183

Parafuja (Zambujal, Torres Vedras, D. Lisboa, Portugal),
G 28,31

Passo Alto (Vila Verde de Ficalho, Serpa, D. Beja, Portu-
gal), M 193, 200-203, 207, 208, 209, 211

Paterna del Campo, mining region Rio Corumbel (Huel-
va, Andalucia, Espana), M 290
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Paymogo y Puebla de Guzman, mining region (Huelva,
Andalucia, Espana), M 286, 290

Pedra do Ouro (Alenquer, D. Lisboa, Portugal), AS 2,
7,12, 16, 17,22, 59

Pedrogido do Alentejo (D. Beja, Portugal), A 156, 163

Penaflor (Sevilla, Andalucia, Espana), mining region,
M 291-293

Penedo (Torres Vedras, D. Lisboa, Portugal), AS  2,3,7,
12,13, 16, 24, 46, 51, 62, 171

Penedo de Lexim (Mafra, D. Lisboa, Portugal), AS 46,
51, 53, 56, 62

Penha Verde (Sintra, D. Lisboa, Portugal), Casa 2,
M 54,60, 191

Peninsula de Lisboa (Portugal), G 62, 160, 161, 163,
188, 191, 206, 207, 210

Peninsula de Settubal (Portugal), G 163, 188, 206-208

Pefiuelas, mining region (Paymogo, Huelva, Andalucia,
Espafa), M 290

Perdigoa (Alandroal, D. Evora, Portugal), AS 262,277

Perdigdes (Reguengos de Monsaraz, D. Evora, Portugal),
AS 2,7,12,16, 22, 52,62, 133, 137, 139, 157, 224,
226, 227,229

Pessegueiro (Herdade do Pessegueiro, Porto Covo, Si-
nes, Setubal, Portugal), AS 195, 207, 211

Phu Lon, copper mine (Amphoe Chiang Khan, Loei,
Thailand), M 315

Pico Centeno, mining region Murtigas (Huelva, Anda-
lucia, Espafia), M 294

Piedra Resbaladiza-Manchallana, vein, mining region
Rivera de Hueznar (Sevilla, Andalucia, Espana),
M 295,296

Piedra Resbaladiza, mining region Rivera de Hueznar
(Sevilla, Andalucia, Espana), M 296

Pilar de la Pepa, mining region Rivera de Hueznar (Se-
villa, Andalucia, Espania), M 296

Pizarro, mining group Linares — Aldjar (Alajar, Huelva,
Andalucia, Espana), M:294

Plasencia (Caceres, Extremadura, Espafia) 291

Poderosa (El Campillo, Huelva, Andalucia, Espaia),
M 288

Polska (PL) / Poland / Polen / Polonia / Polonia 63, 64,
315, 316, 321, 322, 355

Pontes de Marchil (D. Faro, Portugal), AS 203, 210

Portalegre (Portugal), A 257

Portel (D. Evora, Portugal), A 164, 292

Portimaéo (D. Faro, Portugal), A 5,7, 15, 16, 59

Porto das Carretas (Mourdo, D. Evora, Portugal),
AS 51, 155, 157, 158, 159, 164, 225, 230

Porto Mouriao (Mourdo, D. Evora, Portugal), AS 2,7,
12, 16, 224, 226

Porto Torrdo (Ferreira do Alentejo, D. Beja, Portugal),
AS  2,7,12, 16, 46, 53, 155, 156, 164, 188, 209

Portugal: Passim



Portugués, mining region Minas de Cala (Huelva, An-
dalucia, Espafia), M 296

Posen, see Poznan

Poznan Radiocarbon Laboratory, A 39, 44, 63, 64

Pozuelo group (Zalamea la Real, Huelva, Andalucia,
Espafia), mining region, M 289

Prado Vicioso (Tharsis, Huelva, Andalucia, Espaia), M
288

Preciosa, mining region Penaflor (Sevilla, Andalucia,
Espafia), M 293

Provenca (Herdade da Provenca, Sines, D. Setubal, Por-
tugal), AS 195

Puebla de Guzman see Paymogo, see Rivera de Malagon,
also Rivera de Murtigas and Cabezo de los Silos/
Monterrubio, M 286, 288, 290

Puebla de la Reina (Badajoz, Extremadura, Espaifa),
lense, G 291

Puebla de los Infantes (Sevilla, Andalucia, Espaia), mi-
ning region, M 296

Puente del Murtigas, mining region Murtigas (Huelva,
Andalucia, Espana), M 294

Puerto Cid, mining region Rivera de Hueznar (Sevilla,
Andalucia, Espana), M 295, 296

Pulo do Lobo (Ossa Morena domain, see also Almadén
de la Plata mining region), G 291, 293

Qantir / Piramesse / Ramesse (Sharqiyah / Asch-Schar-
giyya / Sharkia, Egypt), A 331, 351

Quinta do Anjo (Palmela, D. Settibal, Portugal) 183

Quinta do Marcelo (Almada, D. Setubal, Portugal),
AS 205, 206, 209

Quinta do Pantufo (povoado da Quinta do Pantufo, San-
ta Maria, Serpa, D. Beja, Portugal), AS 193, 200

Quinta do Percevejo (Monte da Caparica, Almada, Setu-
bal), AS 205, 209

Quitéria (Monte Chdos, Sines, D. Setubal, Portugal),
AS 195

Radfeld (Maukengraben), fahlerz mine (Radfeld, Kuf-
stein, Tirol, Osterreich), M 324

Ratera/Sierra de Rite (Valverde del Camino, Huelva, An-
dalucia, Espaifia), mining region, M 289

Ratinhos (Castro dos Ratinhos, Moura, D. Beja, Portu-
gal), AS 193,200, 201, 203-205, 207- 211

Real de la Jara, mining region Almadén de la Plata (El
Torbiscal, Sevilla, Andalucia, Espafia), M 293, 294

Redondo (D. Evora, Portugal), A 7,9, 16, 19, 22, 46, 51,
52,59, 133, 139, 140, 161, 162-164, 166, 167, 182, 184,
264,266, 277

Reguengos de Monsaraz (D. Evora, Portugal), A 7, 16,
22,52,57,133, 137, 163, 210, 215, 229

Repilado, El Repilado, mining region (Jabugo - Galaro-
za, Huelva, Andalucia, Espana), M 292

Reprise (Galoroza), mining region Repilado (Huelva,
Andalucia, Espana), M 292
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Retamar, mining region La Nava (Huelva, Andalucia,
Espaia), M 294

Ribeira de Limas (Serpa, D. Beja, Portugal), AS 194

Ribeira de Pedrulhos (Torres Vedras, D. Lisboa, Portu-
gal), G 2,12,31,52

Ribeira do Lecefécit (Serra d’Ossa, D. Evora, Portugal),
G 167, 168

Ribeiro da Carelinha (Serpa, D. Beja, Portugal), G 204

Ribeiro de Santa Ana (Serpa, D. Beja, Portugal), G 204

Rio Chanza, formation Almonaster la Real (Huelva, An-
dalucia, Espafa), M 293

Rio Corumbel (Huelva, Andalucia, Espafia), mining re-
gion, see, also Corumbel, M 290, 300

Rio Matachel (Badajoz, Extremadura, Espafia), G 227

Riotinto, mining region (Minas de Riotinto, Huelva,
Andalucia, Espafa), M 7, 17,253, 283,284, 286, 288

Rivera de Cala, mining region (Sultana — San Rafael,
Huelva, Andalucia, Espafia), see also Minas de Cala,
M 293

Rivera de Huéznar, mining region (Sevilla, Andalucia,
Espafia), M 295, 296

Rivera de Malagén, mining region (Puebla de Guzman
- Paymogo, Huelva, Andalucia, Espafia), M 286

Rivera de Murtiga(s) and La Contienda, mining region
(Huelva, Spain, Barrancos, Portugal), see also Mur-
tigas, M 293, 294

Rizén (Zalamea la Real, Huelva, Andalucia, Espaiia),
M 282

Rosia Montana, gold mines (Alba, Transilvania / Sieben-
biirgen, Romania), M 318, 320, 335, 356

Roc¢a do Casal do Meio (Quinta do Calhariz, Nossa
Senhora do Castelo, Sesimbra, D. Settbal, Portugal),
A 205,208, 212

Romanera, mining region Rivera de Malagén (Huelva,
Andalucia, Espafa), M 286, 288

Romania / Rumdnien / Roménia / Rumania
320, 335

Ross Island (Ireland), AS, M
248

Rudki, Staszic mines (Nowa Stupia District, Swietokrzys-
kie Voivodeship, Poland), M 316, 319, 322

Rudna Glava (Serbia), M 134, 312, 337, 347

Rudnik (Serbia), M 312

Rui Gomes (Santo Aleixo, Moura, D. Beja, Portugal),
M 218

Russia / Russland / Russia / Rusia, see Kargaly and Mai-
kop 317,332, 337, 344, 353

Sado, Rio Sado (Portugal), G 62, 140, 166, 208

SalaI (Vidigueira, D. Beja, Portugal), M 2, 7,12, 16

Salomon, see Cerro Salomén, M

Salsa 3 (Herdade da Salsa, Santa Maria, Serpa, D. Beja,
Portugal), M 193, 200, 202, 208

Samarra (Gouv. Salah ad-Din, Irak), M 332, 347

312, 318,

134, 137, 242, 243, 247,
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San Blas (Cheles, Badajoz, Extremadura, Espaiia),
AS 2,5,7 12, 15, 16, 21, 109, 136, 157-159, 163,
215-217, 219-232, 262, 277, 278

San Cristébal, mining region (Calafias, Huelva, Andalu-
cia, Espana), M 290

San Eduardo (Aracena, Huelva, Andalucia, Espaia),
M 288

San Guillermo (Jerez de los Caballeros, Badajoz, Extre-
madura, Espafa), mining region, M 217, 296, 297

San Lorenzo, mining region Minas de Cala (Huelva, An-
dalucia, Espafia), M 296

San Miguel (Almonaster la Real, Huelva, Andalucia,
Espafna), M 288

San Platén (Almonaster la Real, Huelva, Andalucia,
Espana), M 288

San Rafael, mining region Rivera de Cala (Huelva, An-
dalucia, Espana), M 293,299

San Telmo (Cortegana, Huelva, Andalucia, Espaia),
M 288

Santa Ana, mining region Repilado (Huelva, Andalucia,
Espafia), M 292

Santa Barbara, mining region Herrerias (Puebla de Guz-
man, Huelva, Andalucia, Espafia), M 288

Santa Justa, mine (Jerez de los Caballeros, Badajoz, Ex-
tremadura, Espafna), M 217

Santa Justa (Alcoutim) see Cerro do Castelo de Santa
Justa

Santa Justa, Sepultura do Monte de Santa Justa (Salva-
dor, Serpa, D. Beja, Portugal), AS 193, 194

Santa Margarida, povoado (Santa Maria, Serpa, D. Beja,
Portugal), AS 193, 200, 203, 204, 208

Santa Margarida, Anta 3 (Reguengos de Monsaraz, D.
Evora, Portugal), AS 191, 210

Santa Marta (Badajoz, Extremadura, Espana), M 216,
217, 224, 293

Santa Marta/Villalba de los Barros, mining region, (Ba-
dajoz, Extremadura, Espafia), M 216

Santa Olalla del/de Cala, batholith (Huelva, Andalucia,
Espana), G 293, 296, 298

Santa Rita, formation Almonaster la Real (Huelva, An-
dalucia, Espafia), M 293

Santarém (Portugal), A 3,5, 13, 15, 46, 61, 212

Santiago do Cacém (D. Setubal, Portugal), AS 185,
200, 203, 211, 259

Sao Bras (Serpa, D. Beja, Portugal), AS 2, 7, 12, 16,
155-157, 160, 210, 225, 226

Sao Bras 1 (Santa Maria, Serpa, D. Beja, Portugal),
M 226

Sdo Bras dos Matos (Alandroal, D. Evora, Portugal),
AS 256

Sao Domingos (Mértola, D. Beja, Portugal), M 253,
254,283,288

Sao Gens, povoado (Sao Salvador, Serpa, D. Beja, Portu-
gal), AS 22,158,163, 193, 200
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Sao Mamede (Bombarral, D. Leiria, Portugal), AS 46
Sdo Pedro (Redondo, D. Evora, Portugal), AS 2,7, 9,
12, 16, 19, 24, 51, 52, 59, 133, 139-184 passim, 266
Sao Pedro do Estoril, rock-cut tomb/gruta artificial
(Cascais, D. Lisboa, Portugal) F, AS 190, 210

Schwarzwald = Black Forest / Schwarzwald / Floresta
Negra / Selva Negra (Baden-Wiirttemberg, Deutsch-
land), G 336, 337, 346

Schwaz Heidenzechen, copper mines (Schwaz, Tirol, Os-
terreich), M 313, 320, 343, 346

Segunderalejo, mining region Ratera/Sierra de Rite
(Huelva, Andalucia, Espana), M 289

Serbia / Serbien / Sérvia / Serbia, see Rudna Glava and
Rudnik 134, 312, 337, 347

Serpa (D. Beja, Portugal), A 7, 16, 160, 161, 164, 185,
188, 192, 194, 197, 209, 210, 211, 352

Serra Alta, povoado (Sobral da Adiga, Moura, D. Beja,
Portugal), AS 193, 200, 203

Serra da Caveira (Grandola, D. Setabal, Portugal),
G 282

Serra d’Ossa (Estremoz, D. Evora, Portugal), G 52, 140,
162, 163, 165, 166, 183, 184

Sesimbra (D. Setubal, Portugal), A: 55, 209, 211, 212

Setefilla (Lora del Rio, Sevilla, Espafia), AS 204, 206,
209

Setubal (Portugal), A 46, 55, 57, 62, 163, 183, 188, 206—
208, 211, 253, 257, 259

Seville / Sevilla / Sevilha / Sevilla (Andalucia, Espaiia),
A 5,78, 15,20, 21, 56, 61, 209, 232, 242, 252, 299,
300

Shahdad, formerly Khabis, grave-mounds (Shadad, Ker-
man, Iran), AS 332, 346

Shahi-Tump (Turbat, Kech, Baluchistan), AS 331, 349

Shar-I-Sokhta (Iran), AS 234

Sheikh Abd el-Qurna/Schech abd el Gurna (Deir el-Ba-
hari, Luxor Gov., Egypt), AS 333

Shigmim (Israel), AS 234, 237, 244, 248

Siegerland (Nordrhein-Westfalen, Deutschland),
G 316, 322, 325, 327, 335, 345, 346, 353, 355, 356

Sierra de Aracena, Macizo de Aracena (Huelva, Extre-
madura, Espana), G 291, 293

Sierra Albarrana [dominio] (Cérdoba, Andalucia, Espa-
fia, M 216

Sierra de Huelva/Serra de Huelva (Huelva, Andalucia,
Espaia), G 207

Sierra de la Concha, late Bronze Age settlement (Encina-
sola, Huelva, Andalucia, Espafia), AS 294

Sierra de la Lapa, see also Murtigas, M 218, 294

Sierra de la Lima (EI Pedroso, Sevilla, Andalucia, Espa-
fia), M 296

Sierra de Santa Maria, mining region La Contienda
(Huelva, Andalucia, Espafia), M 294

Sierra de Tejada (Escacena del Campo, Huelva, Andalu-
cia, Espafa), mining region, M 290



Sierra del Aguila, mining region La Contienda (Huelva,
Andalucia, Espana), M 294

Sierra El Monte, mining region Repilado (Huelva, An-
dalucia, Espana), M 292

Sierra Morena, see also Ossa Morena Zone (Extremadura,
Andalucia, Castilla La Mancha, Espana), G 254,
293

Sinai (Egypt), G 312, 327, 355

Sintra (D. Lisboa, Portugal), A 47, 54, 63

Sizandro, rio (Torres Vedras, D. Lisboa, Portugal), G 2,
12, 21, 22, 50, 55, 56, 58

Sizma, mercury/cinnabar mines (Sel¢uklu, Konya, Tiir-
kiye), M 336

Slovakia / Slowakei / Eslovaquia / Eslovaquia 312

Sotiel Coronada (Calanas, Huelva, Andalucia, Espaiia),
M 283,288

Sousel-Barrancos Belt (Ossa Morena Zone, northern
Alentejo, Portugal), G 254

Sousel (D. Portalegre, Portugal), A 254

South America / Sidamerika / América do Sul / Amé-
rica del Sur / Sudamérica 336

South Australia / Stidaustralien / Australia Meridional /
Sul de Austrédlia, G 304, 305, 343, 347, 349

South Portuguese Zone (SPZ) / zona Sur-Portuguesa,
G 218, 228, 252, 254, 257, 260, 261, 276, 282, 283,
289, 291, 292, 298, 300

Spania Dolina, copper mines (Banska Bystrica, Slova-
kia), M 312

Spiennes, flint mines (Mons/Bergen, Hainaut/Henne-
gau, Belgique), M 303, 315, 344

Staszic, mines (Rudki, Nowa Stupia District, Swietokrzys-
kie Voivodeship, Polska / Poland), see Rudki, M 316

Stuttgart (Baden-Wiirttemberg, Deutschland), A 4, 13,
21, 82-85

Sultana, mining region Rivera de Cala (Huelva, Andalu-
cia, Espafa), M 293,299

Sulzburg, Geifimittle (Freiburg, Baden-Wiirttemberg,
Deutschland), AS 336

Sweden / Schweden / Suécia / Suecia 317

Syria / Syrien / Siria / Siria 49, 61, 328

Tabacas, formation Almonaster la Real (Huelva, Anda-
lucia, Espana), M 293

Tajikistan / Tadschikistan /Tadjiquistao /Tayikistan, see
Muschiston 316

Tajo see Tejo

Talho do Chaparrinho (Vila Verde de Ficalho, Serpa,
Beja, Portugal), AS 192, 193, 195

Tallista, mining region Sierra de la Tejada (Huelva, An-
dalucia, Espafia) 290

Tanchoal dos Patudos (Quinta dos Patudos, Alpiarca,
D. Santarém, Portugal), AS 205, 206, 212

Tapada da Ajuda (Alcéntara, Lisboa, D. Lisboa, Portu-
gal) 205

Tapada do Pires (Sabugal, D. Guarda, Portugal), AS 259

GEOGRAPHICAL INDEX

Tappeh / Tepe Ghabrestan (Darreh Shahr, Prov. Ilam,
Iran), AS 326, 330

Tarn-et-Garonnne, Département (Occitanie, France),
A 134,137

Thebes / Theben / Tebas / Tebas
AS 333

Tagus, river / Tejo / rio Tejo / rio Tajo (Espaia, Portu-
gal) G 2,12, 20, 52, 54, 62, 106, 140, 166, 208, 209

Tell (al-)Magass (Aquaba, Jordan), AS 233

Tell Hujayrat al Ghuzlan (Aquaba, Jordan), AS 233

Tepecik (Keban Dam) (Prov. Elazig, Tiirkiye), AS 326

Terena, (Alandroal, D. Evora, Portugal) G 291, 293,
299

Thailand / Tailandia / Tailandia 315, 325, 350

Tharsis, copper and pyrite mines (Alosno, Huelva, An-
dalucia, Espana), M 224, 253, 283, 288, 289, 298,
316

Thorsberg (Thorsberger Moor, Stiderbrarup, Schleswig-
Holstein, Deutschland), AS 332

Timna, copper mine (Arava/Arabah, Negev, Israel),
M 7,17, 137, 225, 234, 237, 238, 243, 247, 248, 310,
315-318, 320, 326, 344, 349

Torres Vedras (D. Lisboa, Portugal), A 1, 3,711, 13, 16,
21, 27, 29, 49, 53-58, 60, 63-65, 106, 163, 240, 241,
245,266

Tort (Jerez de los Caballeros, Badajoz, Extremadura,
Espana), M 217

Trentino (Italia), A 235, 246, 322, 324, 344

Tres Amigos (Aracena, Huelva, Andalucia, Espaia),
M 289

Trés Minas, gold mines (Tresminas, Vila Pouca de
Aguiar, Vila Real, Portugal), M 318, 320, 324, 337,
354, 355

Trés Moinhos (Baleizao, Beja, D. Beja, Portugal), AS 2,
7,12, 16, 17, 226, 227

Tiibingen (Baden-Wiirttemberg, Deutschland), A 25,
26, 251, 277

Tunnel of Eupalinos / Tunel de Eupalinos (port.) (Py-
thagorio, Samos, Greece): 320, 322, 348

Tirkiye / Turkey / Tiirkei / Turquia / Turquia, see also
Altinova; Arslantepe; Bogazkdy; Norsuntepe; Ko-
nya; Mersin; Anatolia 233, 234, 311, 324, 326-328,
330, 332, 336, 349, 356

Turkmenistan / Turkmenistan / Turquemenis-
tdo / Turkmenistan 332

Tzines, ochre mines (Thasos, Greece), M 311, 312

U.S.A. = United States of America/ U.S.A./ EUA / EE.
UU,, see Kentucky 335

UK/ GB = United Kingdom / Great Britain
321, 337

Umbria de Palomino (Aracena, Huelva, Andalucia,
Espana), M 288

Ur, Royal Cemetery of Ur / necrépole real de Ur (port.)
(Tell el-Mugqejjir, Nasiriyah, Irak), AS 333, 356

(Luxor, Egypt),

30, 315,
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Valdegalaroza (La Nava, Huelva, Andalucia, Espana),
M 292,300

Valdehiguera (Campofrio, Huelva, Andalucia, Espana),
M 289

Valdelosajos, mining region Murtigas (Huelva, Andalu-
cia, Espana), M 294

Vale Viegas (Serpa, D. Beja, Portugal), AS 197

Valencia de las Torres-Cerro Muriano [dominio] (Bada-
joz, Extremadura, Espana), M 216

Valencia (Comunidad Valenciana, Espana), A 8,18, 249

Valencina de la Concepcidn (Sevilla, Andalucia, Espa-
na), AS 2,5,7,8,12,15,17,20, 21,22, 23,46, 50-52,
56, 61, 110, 133, 137, 242, 244, 247, 248

Valle del Perro, mining region La Nava (Huelva, Anda-
lucia, Espana), M 294

Valquemado (Castillo de las Guardas, Sevilla, Andalu-
cia, Espana), M 289

Valsequillo (Cérdoba, Andalucia, Espafia), M 216

Valverde del Camino (Huelva, Andalucia, Espaiia),
A 289

Veaux, flint mines (Malaucéne, Dep. Vaucluse, France),
M 311, 351, 355

Verdelha dos Ruivos (Vialonga, Vila Franca de Xira,
Lisboa), AS 191

Veshnaveh, copper mine/mina de cobre (Qom, Iran/
Irao/Iran), M 311, 312, 315, 320

Viana do Alentejo (D. Evora, Portugal), A
262,271,277

Vicaria (Calera de Ledn, Badajoz, Extremadura, Espaia),
M 291

Victoria, mining region Murtigas, see Juncal

Victoria, mining region Rio Corumbel (Huelva, Anda-
lucia, Espana), M 291

Vidigueira (D. Beja, Portugal), A 7, 16, 163

115, 261,
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Viehhofen, copper mine (Zell am See, Salzburg, Oster-
reich), M 318

Vila Nova de Sao Pedro / VNSP (Azambuja, D. Santa-
rém, Portugal), AS 2,3,5,6,7,9, 12, 13, 15, 17, 18,
20, 22-24, 27, 28, 30, 46, 51-53, 57, 59, 60, 120, 133,
137, 160, 161, 163, 171, 176, 179, 182-184

Vila Verde de Ficalho (Serpa, D. Beja, Portugal), A
156, 188, 208, 209, 211

Villalba de los Barros (Badajoz, Extremadura, Espana),
M 216

Villanueva del Fresno (Badajoz, Extremadura, Espana),
M 215

Villanueva del Rio y Minas (Sevilla, Andalucia, Espaia),
A 295

Vipasca = Aljustrel in Roman time, AS 335, 337, 345,
349, 351

Vuelta Falsa, mining region Rivera de Malagon (Huelva,
Andalucia, Espana), M 286

Vulcano (Tharsis, Huelva, Andalucia, Espana), M 288

Wadi Fidan (Jordan), AS 234, 341

Wadi Madsus (Jordan), AS 225

Wallerfangen, Emilianusstollen (Saarlouis, Saarland,
Deutschland), M 318, 320, 335, 337, 344, 348, 356

Wiesloch, zinc mines (Rhein-Neckar-Kreis, Karlsruhe,
Baden-Wiirttemberg), M 311

Zafra (Badajoz, Extremadura, Espafia), A 216, 217, 291

Zafra-Monasterio (Ossa Morena), G 291

Zambujal, Castro do Zambujal (Torres Vedras, D. Lis-
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