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Table 1 - Physical properties and carbonated composition of Portuguese and foreign marbles. 
(Data: http://www.stoneexpozone.com/; http://rop.ineti.pt/rop/; http://www.natursteinonline.de)

Landscape in the southern terminus of the Estremoz anticline

Geology and Stratigraphy
Recent studies based on U–Pb geochronology of detrital/inherited and igneous zircons from sedimentary and igneous rocks of the Ossa-Morena Zone have 
reinforced that SW Iberia reflects the geodynamic evolution of the North-Gondwana margin during the late Ediacaran to early Cambrian times (Chichorro et al., 
2008; Linnemann et al., 2008; Pereira et al., 2008, 2011, 2012; Sánchez-García et al., 2008; Solá et al., 2008). 

The following data present new U–Pb dating of zircons of the stratigraphic sequences of the Estremoz Anticline that is a major Variscan structure of the Ossa-
Morena Zone (Portugal).Figures 1 to 3 in: Pereira et al., 2012. Fig. 4 - Google Earth image (© 2007), with the location of the main towns in the region and Geology in 
Moreira, J. & Vintém, C. (1997).

1 - Map of Iberia with major tectono-stratigraphic zones (adapted from Julivert, 1987); Map showing the localities where the Neoproterozoic and Cambrian rocks are preserved in the 
Ossa-Morena Zone (Adapted from Pereira et al., 2006); Simplified geological map (Adapted from Gonçalves, 1972) and cross section of the Estremoz Anticline (Sample locations 
used for U–Pb analyses).

2 - Stratigraphy of the Ossa-Morena Zone and of the Estremoz Anticline (Adapted from Gonçalves, 1972 and Sánchez-García et al., 2010).

3 - CL imaging of representative zircons with analytical sites and their resulting ages indicated, of samples:  3A - ETZ-32 (Greywacke of the Mares Formation- Serie Negra 
Succession; Late Neoproterozoic).  3B - ETZ-32 (Greywacke of the Mares Formation - Serie Negra Succession; Late Neoproterozoic).  3C - ETZ-1 (Rhyolite from the Volcano – 
Sedimentary Complex of Estremoz; Late Cambrian) and 3D - Outcrop of these rhyolithe.

4 - Detailed geology of the Estremoz Anticline. The Volcano-Sedimentary Complex is represented in blue. Dark blue represents the grey and dark blue marbles (commercially named 
«Ruivina»), light blue represents all others varieties of «Estremoz Marbles».
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Introduction
The main reasons for worldwide recognition of Portuguese “Estremoz” Marbles as Stone Heritage are 
show in this paper.

In the Estremoz Anticline marbles occupy an intermediate stratigraphic position being part of a volcano-
sedimentary sequence of Cambrian age. This structure has a Precambrian core and the younger rocks 
aged Devonian Period and has formed by the Variscan Orogeny, which performed twice with different 
intensities both in ductile and brittle tension fields (Figures 1 to 4). The early Alpine Cycle also acts in the 
region and cause more fracturing of the marble. Almost all the quarries shows the spatial-temporal 
continuity of the deformation criteria where can be described a complete Wilson Cycle. Together all 
these geological features imprint the marbles beautiful aesthetic patterns that can be highlighted when 
used as dimension stone. Nowadays most of the quarries are placed in the counties of Borba and Vila 
Viçosa. This last city claims for itself the “Capital of the Marble” title and named the marble as “White 
Gold”.

According to the historical record, the marbles were quarried in Portuguese Alentejo's Province since 
the fourth century BC. In the Roman period pieces of art and stone masonry were exported abroad. 

The Portuguese Marbles exhibit excepcional physical properties (Table 1) that allow structural and 
decorative elements such as altars, stairways, columns, statues and pieces of wall cladding, to be 
made. These were carried as ballast in the holds of ships during the Portuguese Maritime Expansion 
(XIV to XVII Centuries). Currently the global market of Modern Dimension Stones Industry allows 
Portuguese Marbles to be present in buildings, architectural pieces and works of arts all over the World.

Despite almost continuous mining activity in the region it's notice that there was no depletion of raw 
material, in fact almost every varieties of marble have enough reserves to sustain the mining activity is 
several hundreds of years.

The Alentejo whitewashed houses are a hallmark of the unique landscape that can only have been 
developed by the availability of marbles to produce quicklime. The marble built heritage is very rich and 
is always present. Meanwhile, surrounding countryside is marked by intense mining activity living side 
by side with rural industries, namely wheatfields, groves, orchards and vineyards; therefore the region 
has unique characteristics allowing the development of integrated industrial tourism routes. The 
Portuguese Marbles are a key factor for local sustainable development and it´s leading the region to 
new opportunities of industrial, scientific and technological culture, pointing to a successful future.
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http://www.cesarvalerio.com/

Marble Variety
The «Estremoz Marble» exhibit colors ranging from dark blue to pure white (Fig. 5). The 
greens are rare and indigo is infrequent. Any variety can show stripes or multicolored 
gradients. The clear pink, white and cream are the most valuable and appreciated varieties. 
Figures 6 and 7 represent the same mosaic and so show evident marble translucency. 

In the hands of skilled sculptors, the stone comes to life in impressive fashion as is the case 
of César Valério (Fig. 8).
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Built Stone Heritage
The marble has been primarily used as a 
decorative element (dimension stone, Fig.9 
- Particular house in Borba), however there 
are many examples of structural element 
utilisation. The examples showed Castle 
Tower (Fig.10) and the Church of Santa 
Maria in Estremoz (Fig.11). The Vila Viçosa 
Palace is another example of a magnificent 
coated marble monument, though seems to 
have marble walls (Fig. 12).
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Concluding Remarks

In few words it is impossible to cover all the examples and applications where the 
marble has been used. Therefore must be noted that the intrinsic physical properties, 
versatility of colors and patterns and know-how of the companies, allow each end user 
to be held by a single piece of exceptional quality.
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Palaeozoic calcitic marbles are found in the Estremoz Anticline, Ossa-Morena Zone (Southern Branch 
of the European Variscides in Portugal). The 40 km NW-SE structure present outcrops continuity and 
intense mining activity since the Roman Period (fourth century BC). The structure has a Precambrian 
core and the younger rocks aged Devonian Period. The marbles occupy an intermediate stratigraphic 
position in the Cambrian age Volcano Sedimentary Sequence. The Variscan Orogeny performed twice 
with different intensities under ductile and brittle tension fields. The Alpine Cycle also acts and causes 
more fracturing of the marbles. These show spatial-temporal continuity of the deformation where a 
complete Wilson Cycle can be described. The geological features imprint the marbles beautiful 
aesthetic patterns that are highlighted when used as Dimension Stone. 

The marbles exhibit physical properties (Table 1) allowing fabrication of structural and decorative 
elements. In the Roman period, pieces of art made with Estremoz Marbles were exported abroad and 
can be found in Museums and Archaeological Sites throughout Europe and North Africa countries. 

During the maritime expansion, altars, stairways, columns, statues, etc., were carried as ballast in the 
holds of ships. At the destination the Portuguese had built monuments which can now be found in South 
America and Africa countries. 

The Modern Dimension Stone Industry Global Market allows Portuguese Marbles to be present all over 
the World. Notice that every variety of marble has enough reserves to sustain the mining activity for 
several hundreds of years. 

The Alentejo hallmark whitewashed houses are a landscape that can only have been developed by the 
availability of marbles to produce quicklime. The marble based built heritage is very rich and is always 
present. The countryside is marked by intense mining activity living side by side with rural industries, 
namely wheat fields, groves, orchards and vineyards; therefore the region has unique characteristics 
allowing the development of integrated industrial tourism routes, promoting sustainable development of 
industrial, scientific and technological culture opportunities. 

Abstract
Palaeozoic calcitic marbles are found in the Estremoz Anticline, Ossa-Morena Zone (Southern Branch 
of the European Variscides in Portugal). The 40 km NW-SE structure present outcrops continuity and 
intense mining activity since the Roman Period (fourth century BC). The structure has a Precambrian 
core and the younger rocks aged Devonian Period. The marbles occupy an intermediate stratigraphic 
position in the Cambrian age Volcano Sedimentary Sequence. The Variscan Orogeny performed twice 
with different intensities under ductile and brittle tension fields. The Alpine Cycle also acts and causes 
more fracturing of the marbles. These show spatial-temporal continuity of the deformation where a 
complete Wilson Cycle can be described. The geological features imprint the marbles beautiful 
aesthetic patterns that are highlighted when used as Dimension Stone. 

Nowadays most of the quarries are placed in the counties of Borba and Vila Viçosa. This last city claims 
for itself the “Capital of the Marble” title and named the marble as “White Gold”.

The marbles exhibit physical properties (Table 1) allowing fabrication of structural and decorative 
elements. In the Roman period, pieces of art made with Estremoz Marbles were exported abroad and 
can be found in Museums and Archaeological Sites throughout Europe and North Africa countries. 

During the maritime expansion, altars, stairways, columns, statues, etc., were carried as ballast in the 
holds of ships. At the destination the Portuguese had built monuments which can now be found in South 
America and Africa countries. 

The Modern Dimension Stone Industry Global Market allows Portuguese Marbles to be present all over 
the World. Notice that every variety of marble has enough reserves to sustain the mining activity for 
several hundreds of years.

The Alentejo hallmark whitewashed houses are a landscape that can only have been developed by the 
availability of marbles to produce quicklime. The marble based built heritage is very rich and is always 
present. The countryside is marked by intense mining activity living side by side with rural industries, 
namely wheat fields, groves, orchards and vineyards; therefore the region has unique characteristics 
allowing the development of integrated industrial tourism routes, promoting sustainable development 
of industrial, scientific and technological culture opportunities. 
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