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The mine

The file in the Geological and Mining Institute 
of Spain corresponding to La Turquesa mine (also 
known as Mas de les Moreres mine) lists its main 
minerals as turquoise and variscite and as accessory 
minerals chalcopyrite and malachite (BDMIN: Código 
0445061). However, as we will see in Chapter 3, we 
are now in a position to go into much greater detail 
about the geological structure and mineralogy of the 
mine. During the geo-mining survey carried out in 
2011, to which we referred in the introduction, a stone 
grooved mining tool was found, indicating prehistoric 
mining. Likewise, the existence of an opencast mine 
in a S-N direction with waste heap can be appreciated 
on its summit. There is also a modern gallery dug 
at a lower level that, although initially the objective 
must have been to reach the metal ore veins from an 
appreciably lower level, work appears to have been 
halted before the upper workings were reached. As a 
consequence of the prehistoric mining tool find, an 
excavation was programmed to attempt to date the 
mine more accurately and, at the same time, gain 
more knowledge of the phases and structure of its 
exploitation. 

The archaeological site is located in the munici-
pal area of Cornudella de Montsant (Priorat county, 
Tarragona province), between the Montsant Mountain 
massifs, in the west of the municipality, and the 
Mountains of Prades to the east (Fig. 1). The mine 
is on a hill 438.6 metres above sea level (coordinates: 

ETRS89: UTM 31N, 323884.605/4566667.437) on the 
right bank of the Arbolí Gully -a tributary of the 
River Siurana- in the so-called Solana del Serrat 
del Andorrans, to the south-east of the Coll Negre. 
In fact, Mas de les Moreres, the property that gives 
the mine one of its names, is part of a small ham-
let made up of Mas de Rodés, Mas del Busquets or 
Mas de Baix and, to the east, Mas de Casacúries or 
Mas de Dalt. Passing on one side of this village is 
the old path that once connected Baix Camp and 
Priorat counties and, in fact, in the 19th century the 
village was a roadside inn (Amigó and Espasa 1990: 
252). The archaeological site is reached via a dirt 
track that turns off in an easterly direction at Km. 
49.1 on the C-242 road from Fraga to Reus. Before 
reaching Mas de les Moreres you take a turnoff to 
the left for about 200 metres until you reach the top 
of the hill where the mining works are documented 
(Fig. 2). The hill was terraced and reforested with 
pine trees after the property was purchased by the 
current owners, some 40 years ago. La Turquesa 
mine was worked in the contemporary era. It ap-
pears that the digging of the gallery mentioned above 
was interrupted by the appearance of a phosphate 
ore, that brought the work to a halt (Bareche 1997: 
21). At an undetermined time in the contemporary 
era a relatively large open cast work was dug on 
the main vein. For safety reasons, this was filled 
in with rubble by the father of the current owners 
of the land, Mr and Mrs Busquets, shortly after he 
purchased the property.
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Priorat county is in the Catalan Pre-Coastal Moun-
tain Range and acts as a hinge between the River 
Ebro, the coastal plains of Tarragona province and 
the southern edge of the province of Lleida. Narrow 
and mountainous in its northernmost part and more 
open and with more modest altitudes in its southern 
part, it constitutes a natural amphitheatre that opens 

onto the Ebro. Despite the differences between the 
mountainous northern part and the southern part 
with its lower altitudes, in general it is a very rugged 
terrain with poor soil that presents a considerable 
challenge to agriculture. From a prehistoric per-
spective, we can indicate that the most important 
resources in the county were the abundant veins of 

Figure 1. La Turquesa or Mas de les Moreres mine: general situation.

Figure 2. Orthophotomap (Cartographic Institute of Catalonia) on which it is possible to see the elevation on which La 
Turquesa mine sits; the road that leads to the hamlet formed by Mas de Rodes and Mas de les Moreres; and the old 

Cornudella to Reus path.
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flint and metal ores. The Priorat is divided into three 
zones: Upper or Northern Priorat made up of the 
upper valley of the River Montsant and the head of 
the River Siurana; Historic Priorat that constitutes 
the Palaeozoic zone and coincides partially with the 
ancient priory (priorat in Catalan) of the Carthusian 
monastery of Escala Dei; and Lower Priorat, con-
sisting of the flatter lands along the final stretch of 
the River Siurana and the Marçà Stream basin. The 
county is drained by two main rivers that rise in the 
Mountains of Prades: the Siurana and its tributary 
the Montsant. These two watercourses converge near 
the municipality of El Lloar and flow into the Ebro 
in Garcia and constitute a single hydrographic basin. 
Both rivers give rise to narrow valleys that run from 
north to south, connecting the county to the major 
fluvial artery of the Ebro. 

In terms of mining and metal ore, of particular 
note in the Priorat are two basins, the Molar-Bell-
munt-Falset Basin (hereinafter MBF) in the Lower 
Priorat, and the Montsant Basin in the Upper Priorat, 
the location of the mine we are studying here. The 
southern part of the Catalan Pre-Coastal Mountains 
contains numerous mineral veins in its Palaeozoic 
base. The MBF mining district has copper-bearing 
resources, although its greatest wealth is in the lead 
ores that were already known to the settlers in the 
north-east in the pre-metallurgy phases, when it was 
used for items of a representational-symbolic type. 
Several Neolithic archaeological sites in the pres-
ent-day provinces of Barcelona, Lleida and Tarragona 
have provided finds of small cubes of galena from 
the MBF basin. They are still being studied, but are 
thought to have had an ideological value. During the 
Late Chalcolithic, the MBF galena was still being 
mined, although now metallurgically processed and 
used to make necklace beads (Rafel et al. 2016: 117, 
fig. 19,6). However, it was in the first millennium BC 
that there was an intensification of galena mining, 
as has been confirmed by the archaeological and 
archaeometric studies carried out to date (Rafel et 
al. 2009, Rafel 2012), which have allowed the deter-
mination of the specific mines where the mineral 
was extracted at that time (Fig. 3). In the Montsant 
Basin, copper mining has been attested to date in 
the Late Chalcolithic and the Early and Middle 
Bronze Age (Rafel, Soriano and Delgado-Raack 2017, 
Rafel et al. in press b). Among the mineralisations 
recorded in this basin (Mata 1990, IGME 1973), the 
most important formations are veins. Of particular 
note among them are those of Pb from Cornudella 
de Montsant and those of Cu (mainly sulphurs) from 
Cornudella-Alforja. The latter is very extensive and has 
mines documented in the historical period; it covers 
the municipalities of Arbolí and Riudecols, as well as 
those already mentioned of Cornudella and Alforja. 
It is characterised by mineralisations in veins hosted 
in the Carboniferous cherts. Here we find the copper 
mine of Els Crossos to which a prehistoric origin 
has been attributed (Vilaseca 1973: I, 167), as well 
as La Turquesa or Mas de les Moreres mine that we 
are studying here. In the former zone, that of Cor-
nudella de Montsant, brecciated veins also hosted in 
the carboniferous cherts offer majority minerals such 

as galena, calcite and quartz; in this area we find 
the Barranc Fondo mine (Pb-Zn), in which copper 
(Cu-Fe) is also documented. In Ulldemolins and the 
neighbouring municipality of Vilanova de Prades we 
document mineralisations of volcanic origin, mainly 
galena, chalcopyrite and sphalerite, with a minority 
presence of fahlore, among others; also alteration 
minerals such as malachite and azurite are docu-
mented. In this latter area the prehistoric mine of 
Solana del Bepo and the El Bessó and Barranc de 
Sant Joan mines are located (Montero et al. 2012a).

The archaeological excavations

Three excavation campaigns were undertaken in 
2012, 2013 and 2015. During the first campaign (2012), 
five sondage trenches were opened by hand with the 
aim of obtaining a general view and preliminary 
definition of the different appreciable parts of the 
mining complex, in other words in (Figs. 4 and 5):
— the visible upper part of the work situated on the 

vein that can be appreciated on the surface on the 
top of the hill (Square 1, 2.60 x 4.80 m)

— on the waste heap (Square 4, 2 x 4 m. and Square 
3, 3 x 1 m) 

— on a lower terrace where remains of the mine 
workings can no longer be appreciated, but where 

Figure 3. Geological map of Priorat county (based on 
Melgarejo 1987, see legend in Figure 19) with the situation of 
La Turquesa mine, the principal mines cited in the text and 

mining basins MBF (1) and Montsant (2).
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Figure 4. Location plan of the area surveyed in the first excavation campaign.

Figure 5. Squares opened in the course of the first excavation campaign.
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Figure 6. Square 1. Ground plan, overview and western longitudinal section.
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the prehistoric mining tool was found during the 
preliminary surveying (Square 5, 4 x 3 m)

— another sondage in the area that seemed to be also 
filled with rubble some forty years ago (Square 2, 
5 x 1 m) 
As we will see, a large part of the cuts presented 

mixed fill levels of modern or contemporary materials. 
Despite this, they provided a considerable number of 
prehistoric stone mining tools. 

The vein and its workings fall in a pronounced 
slope (c. 45°, and in some places, vertically), a fact 
that led to the abandonment of Square 1 at a relative 
depth of 2.80 m. The strata excavated in it show the 
presence of two modern fill levels, one of which (U.E. 
3) covered the whole surface of the sondage, while 
the second (U.E.9) only occupied the northern part. 
Below them, at the northern end (U.E. 11), a level 
with little homogeneity consisting of sands, large 
cherty blocks and very consistent clay nodules that 
appear to be the result of the decomposition of the 
base rock itself was documented. Immediately to the 
south of the sharp drop of the workings on the vein 
was another level (U.E. 12) consisting of large blocks 
of rock that would have come from the collapse of 
the rock wall on the western side of the workings 
and was now lying on the base rock. Finally, in the 
far northwest of the square, a small level (U.E. 19) 
was found; very homogeneous, it was made up of 
very fine-grained cherty fragments that covered the 
rock and was the result of its disintegration (Fig. 6). 

The results of the excavation of Square 2 allowed 
us to asses that the sediment in this area correspond-
ed to the rubble used to fill a large mine open work 
located there, whose east limit was defined. It was, 
therefore, left to be excavated by mechanical means 
in subsequent excavation campaigns.

Square 3 was opened on a flat platform situated 
on the waste heap. It provided several fill levels, 
some of which corresponded to small contemporary 
rubble dumps made from the western side of the cut. 
A small quadrangular-shaped cutting (U.E. 17) that 
cut through the basal substratum could correspond 
to an anthropic lowering for ore extraction. It was 
filled by sediment made up of yellowish sand and 
abundant stones and rock, some of which contained 
copper minerals (U.E. 14). In this stratum we found 
some microfauna bone fragments impregnated with 
copper that were radiocarbon dated. Although of a 
very limited contextual reliability, a sample was dat-
ed (Beta 338534) and gave a conventional dating of 
850+30 BP that corresponds to a calibrated dating at 
1s of 1163-1120 cal AD (100%) and at 2 s of 1152-
1260 cal AD [94.9%]1. The date could indicate that 
the area was worked in the Middle Ages, although 
given the stratigraphic context and the absence of 
archaeological finds or other elements that would 
confirm it, we cannot rule out that we are looking 
at a mere frequentation of the site without archae-
ological or anthropic implications.

Square 4, opened on the strongly-sloping surface 
of the waste heap situated to the north of the vein, 

 1. Calib Rev. 7.1, calibration curve used IntCal13 (Reimer 
et al. 2013).

contained a sediment made up of different dump 
levels of diverse granulometries, although all fine and 
uniform, indicating mechanical crushing and consid-
ered evidence of contemporary industrial activity. The 
composition of the levels in the sondage, as well as 
their modernity, has resulted in a waste heap sedi-
ment that is still not very consolidated. This meant 
that we were unable to reach the base levels in this 
cut, due to the considerable danger of collapse of 
the walls of the square (Fig. 7).

Square 5, which was opened at the northern end 
of the surveyed area, where the aforementioned first 
stone mining tool was found in the initial surface 
survey, did not provide any archaeological remains. 
At a shallow depth the geological substratum was 
reached: a crust of yellowish and reddish marls re-
sulting from the alteration of the basal rock.

In view of the results of the first campaign, during 
the second (2013), mechanical means were used to 
remove the deep levels of contemporary fill and, first 
of all, to delimit and reveal the modern mine work, 
pointing out more at an open pit than a thench or 
shaft work, that was partially documented in the pre-
vious campaign, as well as to evaluate its stratigraphic 
depth (Fig. 8). The excavation of the work, which 
was completed in the following campaign, provided 
abundant samples of copper ore, as well as prehis-
toric stone tools, but all in contemporary fill levels.

Mechanical means were also used during the 
third (2015) and final archaeological campaign at 
the mine, this time on a smaller scale to be able to 
work inside the mine open cast. Initially there were 
two objectives: to eliminate the still-existing profiles 
and fully delimit it and to attempt to locate intact 
strata belonging to previous, even prehistoric, mining 
works in its interior by removing the contemporary 
fill strata. The manual excavation of the south-west-
ern profile of the resulting irregular cut led to the 
documentation of a small, preindustrial vertical min-
ing shaft (L1) that was partially cut by the digging 
of the contemporary mine open cast and two other 
smaller workings (L2 and L3). The latter were also 
segmented and only preserve two circular cavities 
(Figs. 9, 10, 11 and 12). The shaft (L1) is located 
in the upper part of the mineralization, immediately 
to the west of the main vein, probably to exploit a 
lateral mineral concentration. It is wholly preserved 
only at the basal level (1.20 x 0.80 m.) and presents 
a section with a slightly bi-conical tendency with a 
large opening at the top. The total depth is 4.73 m. 
(Fig. 13). On each of the three preserved walls there 
is a recess or crevice cut into the rock. The recesses 
are opposite each other and are interpreted as hand 
and footholds for accessing the shaft. The western 
wall has a larger recess at a distance of barely 0.30 
m from the bottom that could have been used as a 
shelf. The excavation by hand of the interior of L1 
allowed us to document two levels. The most recent 
(U.E. 22) occupied the whole of the upper part of 
the shaft to the point where it was fully preserved 
and was a constituent part of the fill levels of the 
contemporary mine shaft that embedded L1 (Figs. 14 
and 15). At the bottom, in contrast, the protection of 
the perimeter of intact rock allowed the conservation 
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2 m.

Figure 7. Square 4. Western (left) and northern (right) sections.

Figure 8. 2013 campaign. Location plan showing the contemporary mine shaft.
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of a prior level (U.E. 27), from which two samples 
were radiocarbon dated: one of pollen and the other 
of sediment. The fi rst (Beta 434530) gave a conven-
tional dating of 1260+30 BP (689-751 cal AD [85%] 
at 1s and 669-778 cal AD [89.7%] at 2s), and the 
second (Beta 423141), of 1110+30 BP (895-928 cal 
BC [48.6%] and 940-976 cal BC [51.3%] calibrated 
at 1 s and 879-1013 cal BC [100%] at 2s)2. U.E. 27 
contained mineral remains (which were also docu-
mented at different points on the walls in the whole 
of Shaft L1), microcarbons and many small stones, 
with the occasional larger block and a fragment of a 
stone mining tool. In summary, with respect to the 
absolute chronology of Working L1, it provided an 
ante quem date in the Early Mediaeval period. 

In the area closest to the southern wall of the 
shaft, where the main vein is located, we documented 
evidence of another two small shafts (L2 and L3) on 
a lower level and separated from each other by less 
than half a metre. They present an identical rounded, 
alveolar-type morphology with surfaces that can be 

 2. Calib Rev. 7.1, calibration curve used IntCal13 (Reimer 
et al. 2013).

Figure 9. Aerial view of the excavation (2015) showing 
the main vein, the contemporary mine shaft and the 

preindustrial shaft L1.

Figure 10. Aerial view of the excavation (2015).

clearly distinguished from the angular walls resulting 
from the modern mining and the exfoliation of the 
rock. The paucity of preserved remains prevents us 
from determining their original morphology with 
any certainty, although they could be the remains of 
fi re-setting evidence (Figs. 16 and 17) (see Chapter 
4). Based on their location and taking into account 
the confi guration of L1, these two workings can 
be interpreted in two different ways. They either 
originate from a single vertical shaft that presented 
two small horizontal workings at the base, or they 
are the result of two independent shafts very close 
to each other.

In parallel we continued to excavate the main con-
temporary open cast work with mechanical means to 
a relative depth of c. 6 m, at which point we had to 
stop due to a lack of suffi cient means to continue the 
excavation with machinery. This contemporary mining 
work has an irregular ellipsoidal morphology (c. 13 x 
9 m) and its walls have a vertical tendency. The north 
wall presented a semi-circular, stepped recess some 3 
metres long that could be related to the shaft access 
system. The southern wall shows the continuation of 
the vein (Fig. 9) to the south, and probably also to 
the north, under the modern waist heap.
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Figure 11. 2015 campaign. Location and plan of the contemporary mine shaft. In the plan the location of the mine workings 
L1, L2 and L3 can be seen.
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Figure 14. Mine shaft L1.

The only archaeological finds documented during 
the excavation campaigns carried out in the mine 
are the 117 stone mining tools attributable to that 
period, although excavated in disturbed, post-prehis-
toric levels, as well as a few pottery sherds with no 
defined typology, of a post-prehistoric chronology. This 
is not uncommon, as it is quite frequent, intensively 
in contemporary times, to cover old mine workings 
using the waste from earlier activities (Timberlake 
2003, Hunt Ortiz 2005, Bouquet et al. 2006, Ambert 
et al. 2009). It is also usual, as in Turquesa mine, 
that historical-period works have a major impact 
on the prehistoric exploitations, in such a way that 
the direct documentation of the oldest working is 
sometimes difficult. 
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Figure 13. South-north section of Workings L1 and, at the 
foot, L2.

Figure 12. Workings L1, L2 and L3.
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Figure 15. Bottom of mine shaft L1 indicating of the lateral 
recesses.

Figure 16. Workings L2 (right) and L3 (left).

Figure 17. Working L2.
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