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G E O
S I T E S 1        Introduction

A geosite is a place of geological significance, which serves as a fundamental focus for the articulation of Geotourism: tourism activity that has in geology or a 
geological element its main attraction.

The Geopark studies, catalogues and preserves the geosites of its territory. Although geology is always the main theme of geoparks, a holistic approach is 
adopted in the definition of geosites, so other criteria are considered:

 - the relationship between geodiversity and biodiversity,
- the archaeological heritage related to geology,
- the historical mining heritage,
- the historical use of geological resources by humans,
- intangible heritage: customs and traditions.

The current Inventory of Geosites of Sierra Norte de Sevilla Geopark contains 39 geosites, with the most important scientific and / or educational sites, the most 
singular and beautiful landscapes, and the most significant places to understand the human interaction with the territory throughout the history.



The geosites have been organized 
into chapters based on their primor-
dial characteristics: the main Paleo-
zoic sedimentary rocks and their 
most significant fossils; the suture 
zone between the old tectonic plates 
of Ossa-Morena and Sudportuguese; 
the plutonic rocks and the associa-
ted landscapes; the post-orogenic 
deposits: the rocks and sediments 
that have formed after the creation of 
Sierra Morena Mountain Range; the 
most unique geomorphological and 
hydrogeological elements; and seve-
ral singular mines and archaeological 
sites linked to prehistoric mining. The 
number of each geosite corresponds 
to its entry number in the Inventory 
of Geosites of Sierra Norte de Sevilla 
Geopark , and has no relation to its 
ordering in each chapter.
This guide is complemented with 
information on the geology of the 
region and on Geoparks issues, a 
glossary of terms and geological ex-
pressions used in this guide, and a list 
of contacts and links with further in-
formation.
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G E O
S I T E S 2 Geoparks and Geoparks Networks

What are Geoparks?

Geoparks are territories of high geological value that develop strategies for the conservation of Geodiversity and Geological Heritage, and, at the same time, 
make a sustainable use of their geological resources to promote a socioeconomic development in rural areas.

A geopark is a territory with clear and defined boundaries, which has a unique geological heritage (geosites), with a sufficient area for real economic development, 
with a solid management structure, and a sustainable socio-economic development strategy.

Geoparks in Europe are integrated into the European Geoparks Network (EGN), created in June 2000 by four regions of several European countries. In May 2017 
the European Geopark Network was composed of 70 geopark members from 23 European countries.

In October 2005, the Madonie Declaration was signed within the framework of 
the agreement with UNESCO, recognizing the European Geoparks Network as 
the European division of the Global Geoparks Network.

In September 2011 the incorporation of Sierra Norte de Sevilla Natural Park 
into the European Geoparks Network and the Global Geoparks Network was 
approved.

Four years after its integration into the European and Global Geoparks 
Networks, in September 2015, the Sierra Norte de Sevilla went through the 
revalidation process, and proved that the Geopark is working in accordance 
with the established criteria and parameters, in areas such as sustainable 
development and the conservation and promotion of geological and cultural 
values.
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The European Geoparks are also integrated into the Global Geoparks Network (GGN), a voluntary 
network supported by the Division of Ecology and Earth Sciences of UNESCO. The GGN “is a dy-
namic network where its members commit to work together and exchange ideas on good prac-
tices and join in common projects to raise the quality standards of all the products and practices 
of a Global Geopark”.

The Global Geoparks Network has grown to include 127 geoparks in 35 countries in May 2017, 
becoming an increasingly important tool for UNESCO in order to involve member states and their 
communities in the dissemination of Earth Sciences and the conservation of the Geological He-
ritage.

On 17 November 2015, at the General Conference of UNESCO, the Member States ratified the 
statutes of the new International Geosciences and Geoparks Program, legally approving the new 
UNESCO Global Geopark label. Therefore, the Sierra Norte de Sevilla Natural Park is since then a 
UNESCO Global Geopark.

Sierra Norte de Sevilla
UNESCO 
Global Geoparks 

United Nations 
Educational, Scientific and

Cultural Organizations
 

Geoparks and the Geoparks Networks
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G E O
S I T E S 3 The geology of Sierra Norte de Sevilla Geopark

Dominio Varisco

Zona Cantábrica
Zona Asturoccidental-Leonesa
Zona Centroibérica
Zona de Ossa-Morena
Zona Sudportuguesa
Basamento varisco en dominio alpino

Dominio Alpino

Materiales mesozoicos, cenozoicos
y cuaternarios de plataforma

From a geological point of view, the Iberian Peninsula is formed by three large 
groups of outcrops that are called geological domains:

a) Variscan domain: it forms the main part of the western area of the penin-
sula, its rocks are Proterozoic and Paleozoic, and of igneous, sedimentary 
and metamorphic nature. This domain represents the remains of the Hes-
perian Massif, a large mountain range formed during the Variscan Orogeny 
(or Hercynian Orogeny) between the Upper Devonian and the Lower Carbo-
niferous. The characteristics of the rocks of the Hesperian Massif, allow di-
fferentiating five zones (from north to south): Cantabrian, Asturoccidental-
Leonesa, Central-Iberian, Ossa-Morena and Sudportuguese.

b) Alpine domain: formed by the main mountain ranges of the peninsula: 
Béticas, Pyrenees and Iberian mountain range. They originated in the Alpine 
Orogeny, during the Cenozoic. Its rocks are Paleozoic, Mesozoic and Ceno-
zoic, and igneous, metamorphic and sedimentary nature.

c) Mesozoic, Cenozoic and Quaternary platform materials:  the youngest 
materials of the peninsula. Diverse sedimentary rocks, less affected by the 
Alpine Orogeny, that were deposited at topographical depressions. Its main 
units are:  Ebro, Duero and Tagus basins, Guadalquivir depression and Lusi-
tanian basin. 

Modified from:
Geología de España

J. A. Vera., ed. pral.
Sociedad Geológica de España - Instituto Geológico y Minero de España, 2004

Variscan Domain

Mesozoic, Cenozoic and Quaternary platform materials

Alpine Domain

Cantabrian Zone

Asturoccidental-Leonesa Zone

Central-Iberian Zone

Ossa-Morena Zone 

Sudportuguese Zone

Variscan basement in alpine domain
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Geopark Sierra Norte de Sevilla is located in the Iberian Hesperian Massif, mainly in the Ossa-Morena Zone, with only a small sector in the Sudportu-
guese Zone (at southwest of the Geopark).

In a simple way, the Ossa-Morena Zone could be considered as a continental tectonic plate squeezed and crushed between two other tectonic plates, 
one of continental nature at the north (Centro-Iberian Zone) and another, at the south (Sudportuguese Zone), part oceanic and part continental. The 
movement of these blocks was an approximation of one another with subsequent collision of the plates.

To the north, the Ossa-Morena Zone is bordered by the “Blastomylonitic Corridor” which is a band of intensely deformed rocks of diverse nature, 
representing an ancient continental suture. The 
boundary to the south is a band of very defor-
med metamorphic rocks, which is interpreted 
as the remains of an ancient ocean, called the 
“Suture Zone”.

The Sudportuguese Zone is the most southern 
of those that compose the Hesperian Massif 
and is formed of sedimentary and igneous rocks 
whose age comprises from the Middle Devo-
nian to the Upper Carboniferous. The most sig-
nificant geological aspect of this zone is inten-
se volcanism that took place during the Upper 
Devonian and the Lower Carboniferous, which 
gave rise to a great accumulation of volcanic 
and subvolcanic rocks. At same time and place, 
enormous mineral deposits of massive sulphi-
des were formed in the bottom of a sea with an 
environment rarefied by the volcanic activity. 

The geology of Sierra Norte de Sevilla Geopark

Modified from: 
Moreno, C., Sáez, R. y González,F. (2008)
“Guía Geológica del Parque Natural Sierra Norte de Sevilla”
Consejería de Medio Ambiente,Junta de Andalucía.

N

Badajoz

Huelva
Sevilla

40 Km.

Central-Iberian Zone

Ossa-Morena Zone

Sudportuguese Zone

Post-paleozoic rocks

Suture units

Geopark Sierra Norte de Sevilla
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Sierra Norte de Sevilla Geopark is geologically very assorted if we considerate the nature, age and composition of its rocks, with more than 130 different 
lithological or chronological units, and that’s the reason why it is habitually used a synthetic geological map that highlights the great geological units.

GREAT GEOLOGICAL UNITS

LEGEND

POSTOROGENIC DEPOSITS

Roads

SUDPORTUGUESE ZONE

SUTURE ZONE

OSSA-MORENA ZONE

PLUTONIC ROCKS

VIAR BASIN
ALANIS-SAN NICOLÁS DEL PUERTO BASIN

BEJA-ACEBUCHES AMPHIBOLITES
PULO DO LOBO GROUP

BASIC PLUTONIC ROCKS
ACID PLUTONIC ROCKS

ALMADÉN METAMORPHIC NUCLEUS
TERENA UNIT
VALLE UNIT
SIERRA ALBARRANA DOMAIN
BENALIJA UNIT

CUMBRES MAYORES DOMAIN
LOMA DEL AIRE UNIT
OLIVENZA-MONESTERIO DOMAIN
GNEISS AND MIGMATITES

El Pintado-El Pedroso Domain
Cazalla-Constantina Domain
Benalija-Campoallá Domain

Highway
National
Regional
Local

SILURIAN-DEVONIAN

The geology of Sierra Norte de Sevilla Geopark

LOMA DEL AIRE UNIT

VIAR BASIN

BERROCAL
GRANITE EL PEDROSO

BATHOLITE

CALA
BATHOLITE

MONESTERIO
ANTICLINORIUM

EL GARROTAL
BATHOLITE

SUTURE ZONE

TERENA UNIT

CAZALLA DIORITE

VALLE SYNCLINE

SIERRA ALBARRANA DOMAIN

BENALIJA UNIT

SUDPORTUGUESE ZONE

ALANIS-SAN NICOLÁS 
DEL PUERTO BASIN

CUMBRES MAYORES 
DOMAIN

CERRÓN DEL HORNILLO
SYNCLINE
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Inside the Geopark, can be found outcrops of the three types of rock.

The most frequent rocks are the sedimentary ones that are distributed by all the surface of the 
region, although they are more abundant in the north half.
 
The igneous rocks especially outcrop in the southern half.
 
The metamorphic rocks in strict sense are found in several sectors: at northeast, in Sierra del Aire 
and Sierra Albarrana; at north, in Sierra Padrona; at west, in the metamorphic nucleus of Almadén 
de la Plata; and finally at south, in the metamorphic nucleus of Lora del Río.

The rocks of the geopark are mainly Precambrian and Paleozoic age, with only a few Cenozoic 
deposits.

Precambrian rocks (Neoproterozoic, between 1,000 and 540 Ma = millions years ago) are present 
mainly in Monesterio Anticlinorium, between El Pintado reservoir and El Real de la Jara, and its 
prolongation to the south, between El Pedroso, Constantina and La Puebla de Los Infantes.
 
The rocks of Paleozoic age (between 540 and 325 Ma) are very abundant and outcrops practica-
lly in any sector of the geopark. The Cambrian is the system with the most extensive outcrops in 
the region, while the rocks of the Ordovician and Silurian are found in the Valle Syncline, which 
extends as a narrow band at east of El Pintado reservoir, and in the Cerrón del Hornillo Syncline, 
between Constantina and Puebla de los Infantes. The Devonian and Lower Carboniferous mate-
rials are found mainly in Sudportuguese Zone of the geopark, at south of Almadén de la Plata, 
although there are also some Devonian outcrops in the Valle Syncline and other sites.

The great majority of the rocks of the geopark show an intense deformation. In fact the oldest 
materials, prior to the Paleozoic, are especially deformed because they have suffered the effects 
of two orogenies, the Cadomian that took place at the end of the Precambrian and the Variscan, 
at the end of the Paleozoic.

Locally, over this base of deformed rocks, outcrops the remains of small continental basins that 
were filled with fluvial sediments, lake deposits and volcanic materials during the Upper Carbo-
niferous, Permian and perhaps Lower Triassic (between 300 and 250 Ma). These basins contain 
abundant fossils of plants, including large logs, and coal layers.

The geology of Sierra Norte de Sevilla Geopark
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Geosites of Paleozoic sedimentary rocks

15  CAPAS DE CAMPOALLÁ FORMATION
37  CAPAS DE BENALIJA FORMATION
02  GUADALCANAL MARBLED LIMESTONES
01  VALLE SYNCLINE
11  LOWER CAMBRIAN JELLYFISH IMPRINTS 

 Paleozoic sedimentary rocks and their fossils 

VALLE
SYNCLINE

CERRÓN DEL HORNILLO
SYNCLINE

BENALIJA UNIT
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Lower Paleozoic time scale

The rocks of the Paleozoic era are very abundant in Sierra Norte de Sevilla Geopark, espe-
cially from the first systems, from Cambrian to Devonian. During most of the Paleozoic era, 
the western part of the Iberian Peninsula was in the marine area of the ancient Gondwana 
continent and the smaller continental plates in which it was fragmented. Therefore  the 
rocks of this age present a typical marine sedimentation, with platform or oceanic environ-
ments, during a long period that ranges from the beginning of the Cambrian (541 Ma) to 
Lower Carboniferous (320 Ma).

The Cambrian (541 to 485 Ma) is the best represented system in the region, and outcrops 
extensively in the north-eastern half of the geopark. It is made up of several sedimentary 
formations, very abundant in the denominated Benalija Unit, being the most significant 
the Torreárboles Formation, the Capas de Campoallá Formation and the Capas de Benalija 
Formation, for their great superficial extension and their paleogeographic and geomor-
phological implications.

The rocks of the Ordovician (485 to 443 Ma), Silurian (443 to 419 Ma) and Devonian (419 
to 359 Ma) systems are found mainly in the Valle Syncline, in the municipality of Cazalla 
de la Sierra, as well as in the Cerrón del Hornillo Syncline, between Constantina and La 
Puebla de los Infantes. The sedimentary sequence contained in these synclines reflects a 
very different paleogeographic and environmental context, compared to other areas of the 
Iberian Massif, with pelagic sediments and faunas of marginal environments of Gondwana 
continental platform.

Paleozoic rocks in the geopark have abundant fossils: stromatolites, archaeocyathids, tri-
lobites, graptolites, fossil traces, etc. The most important paleontological site is the “Lower 
Cambrian jellyfish imprints”, where in the same outcrop are preserved the traces of a high 
number of soft-bodied animals in terrigenous sediments.           

Paleozoic sedimentary rocks and their fossils
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N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Northeastern half of the Geopark
Guadalcanal, Alanís, San Nicolás del Puerto, Cazalla de la Sierra, 
Constantina, Las Navas de la Concepción.

15CAPAS DE CAMPOALLÁ FORMATION

DESCRIPTION AND INTERPRETATION
“Capas de Campoallá” is the name of a stratigraphic unit of 
Cambrian age, constituted by detrital and carbonate sedimen-
tary rocks (slates, sandstones and limestones), which is widely 
represented in the northeast half of the Geopark and with many 
outcrops in other areas.

The relative proportion of slates, sandstones and limestones 
varies strongly from one point to another, so that it is someti-
mes formed almost entirely by only one of these  types of rocks, 
two of them or all three in assorted proportions. When the lat-
ter occurs, the “Capas de Campoallá” appears as an alternating 
sequence of layers of slates, limestones and sandstones with 
centimeter thickness, of a very striking appearance, such as can 
be seen in the road cuttings of: Cazalla de la Sierra to Alanís, Ca-
zalla de la Sierra to San Nicholas del Puerto, Constantina to Las 
Navas de la Concepción, or in the Green Way of Sierra Norte de 
Sevilla. At the top of the sedimentary formation there is a signi-
ficant increase of the carbonates compared to the sandstones 
and slates, reaching to be a section of massive limestones that 
constitutes the highest reliefs of several mountain ranges. 

The sedimentation of these materials took place in a wide, ho-
mogeneous and shallow marine basin, probably in a closed sea.

15

Sedimentary structures are very abundant: ripples (sandy waves produced by the action of a stream that can 
be fluvial, marine or eolian), calcareous concretions, internal breccia, etc.

Due to the organization in small layers, several tectonic structures can be observed in multiple outcrops: frac-
tures and joints, fault breccia, folds, etc.

ELEMENTS OF INTEREST

View of the surface of a layer showing the crests of the 
ripples.

Typical outcrop of Capas de Campollá: alternation of small strata of 
slates, sandstones and limestones.

Scheme of ripples creation.

Current.
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15CAPAS DE CAMPOALLÁ FORMATION

The access to the Greenway of Sierra Norte de Sevilla may be from the road between 
Cazalla de la Sierra and San Nicolás del Puerto or from this last village.
The access to Las Laderas trail it’s at Cazalla de la Sierra.

Scientific, educational and touristic interest.

Along Las Laderas trail and the Green Way of Sierra Norte de Sevilla can be realized 
an overview of this sedimentary formation, and can view different sedimentary 
and tectonic structures.

ACCESS OBSERVATION POINT 

PUBLIC USE EQUIPMENT

ASSESSMENT

Signposted public trails: Las Laderas trail; Greenway of Sierra Norte de Sevilla.
Interpretative panels
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37CAPAS DE BENALIJA FORMATION

The “Capas de Benalija” formation, also known as “Esquistos de Benalija” (Benalija Schists) or 
“Capas de Alanis” (Alanís Layers), is the name of a sedimentary unit of Cambrian age, which 
outcrops in the northwestern sector of the Geopark,  extends widely into the valley of Benalija 
river, between the Sierra del Agua, at northeast, and the Sierras de Santiago and San Antonio, at 
southwest, as well as other smaller areas in Cerro del Hierro, Constantina and Las Navas de la 
Concepción.

Over the section of massive limestone that constitutes the upper part of Capas de Campoallá 
Formation, there is a set of terrigenous sediments, mostly formed by green slates, sometimes 
purple, always with some carbonates, containing 
small layers of sandstones and basic volcanic rocks. 
These slates have a very characteristic appearance, 
with splinter fracturing, showing a blue-green color 
in the fresh cuts. Within this formation carbonated 
and purple slates levels have been identified.

The cartography allows visualizing the structure of 
the Benalija valley, constituted by the flank of a large 
syncline of vertical axial plane, repeated and broken 
by several longitudinal faults.

The fossil finds (trilobites) allow dating this forma-
tion as Lower Cambrian.

The sedimentation of these materials took place in 
a marine basin, deeper and farther from the ancient 
coast than the Capas de Campoallá Formation.

DESCRIPTION AND INTERPRETATION

General appearance of Capas de 
Campoallá slates.

Detail of the slates with small levels of 
carbonates.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
 Southern area of the villages Guadalcanal and Alanís
Guadalcanal, Alanís, Cazalla de la Sierra, San Nicolás del Puerto, 
Constantina y Las Navas de la Concepción.
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37CAPAS DE BENALIJA FORMATION
ACCESS OBSERVATION POINT 

ASSESSMENT

The village of Alanís can be reached from Guadalcanal by the A-433 road, from San 
Nicolás del Puerto by the SE-8100 road, and from Cazalla de la Sierra, by the A-432 
road.
The village of Guadalcanal can be reached from Alanís and Fuente del Arco (Extre-
madura) by the A-433 road, and from Cazalla de la Sierra, by the A-8200 road.

On the A-432 road, before the village of Alanís, there are several cuttings with 
excellent outcrops of the unit.
Also on the A-8200 road there are multiple slopes with good outcrops

Scientific, educational and touristic interest.
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02GUADALCANAL MARBLED LIMESTONES

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Road A-8200, between Cazalla de la Sierra and Guadalcanal
Cazalla de la Sierra

In the high area at northwest of Cazalla de la Sierra there is a detrital-carbonate 
succession, named “Calizas del Agua” (water limestones). These layers of limestone 
and siltstone affected by folds can be clearly observed on the road cuttings between 
Cazalla de la Sierra and Guadalcanal.

This sedimentary unit is located above the arkoses, slates and sandstones of 
Torreárboles Formation. The lower section of the “Calizas del Agua” unit are formed 
by an alternation of slates, sandstones and arkoses, with layers of limestone and 
carbonate siltstones. The following sections are characterized by a greater abundance 
of carbonates. The last section of this unit is constituted by a thick package of 
marbled limestones, which in this zone forms the highs of Sierra de Santiago, where 
the karst complex of Santiago caves is located. The fossil occurrences provide this 
unit a Lower Cambrian age, similar to many of the calcareous rocks of the eastern 
part of the Geopark.

The limestones of the intermediate section, which are slightly metamorphosed, are 
laminated in layers of small thickness with intercalations of  siltstone, and show 
abundant folds.

ELEMENTS OF INTEREST
Several folds of cylindrical character can be observed, from metric to decametric, 
with faults associated with the hinges of the folds.

Multiple dissolution traces on limestone layers .

Appearance of the folds in the marbled limestones: in red the faults in the fold hinges ; in black 
the stratification surfaces

Dissolution traces and fractures in the limestone layers.
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02GUADALCANAL MARBLED LIMESTONES

ASSESSMENT CONSERVATION

ACCESS OBSERVATION POINT 
The best place is the road A-8200, mid-point between Cazalla de la Sierra and 
Guadalcanal, about 14 kilometers from each village. There are several curves with 
a wide lateral shoulder to stop. 

Road A-8200 between Cazalla de la Sierra and Guadalcanal.

Good place of educational interest: Interesting folds features and associated axial 
plane fractures in limestones.

Andalusian Inventory of Geological Resources (2011), code 564: “Marbled 
limestones of Guadalcanal”.
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01 VALLE SYNCLINE
Geological history
Southeastern branch of El Pintado Reservoir
Cazalla de la Sierra

DESCRIPTION AND INTERPRETATION
The Valle Syncline consists of a synclinal fold limited by faults that separates from 
Cambrian limestones and volcanic deposits. Its axis coincides approximately with 
the southeastern branch of El Pintado reservoir. The syncline contains an almost 
complete sedimentary series of Lower Paleozoic age, from Ordovician to Devonian 
periods.

The Ordovician sequence begins with green slates, followed by sandstones and a 
succession of slates and limestones, among which the “Pelmatozoa Limestone” 
stands out. Over this succession and by uncorformity stands the “Valle Slates”.

The Silurian - Devonian sequence consists of black slates with graptolites with two 
intercalations of carbonates in the upper half; the thinner one called “Orthoceras Li-
mestone” and the other denominated “Scyphocrinites Limestone”. This second unit 
divides the sequence into “Lower Graptolites Slates” with remarkable presence of 
lydites, and the “Upper Graptolites Slates”, where the Silurian-Devonian boundary is 
contained. The rest of the Devonian succession is represented by “El Pintado Group”, 
with a lower unit of shale and green-brown slates, followed by a set of limestones, 
calcareous sandstones and slates.

The Paleozoic succession of the Valle Syncline reflects a paleogeographic and envi-
ronmental context very different from the one existing in other areas of the Iberian 
Massif, with predominance of pelagic sediments and faunas of marginal environ-
ments of the platform that surrounded Gondwana, and with a very complete fossil 
record between the Ordovician (480 Ma) and Devonian (360 Ma). In this zone deep 
sea environments, far away from the ancient coast, predominated, in contrast to 
the shallow environment of the Central-Iberian Zone, represented by thick quartzite 
units (“Armorican Quartzite”).

The abundance of pelagic fossils in the Valle Syncline offers a complete sequence 
from Silurian to Lower Devonian, with 25 consecutive biological zones of graptolites. 
These bio-zones enable a high resolution correlation with other distant areas, as well 
as a contribution to the detailed knowledge of major global events, including global 
warming and glaciation of Uppermost Ordovician, as well as the Silurian radiation 
and extinction events .

Silurian black slates in SE-179  road cuttings.

Graptolites on black slates.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :



22

G E O
S I T E S

22

01 VALLE SYNCLINE

oad SE-179 between Cazalla de la Sierra and El Real de la Jara.
A great part of the Syncline del Valle is not accessible because it is located on private 
properties.

The main outcrops of Devonian - Silurian are near the reservoir and along the 
streams flowing from north, while the Ordovician succession appears mainly in 
three nearby localities: Cortijo de Las Cañas, finca del Valle, and in the kilometer 14 
of the SE-179 road.
Part of the Paleozoic succession can be observed on the cuttings of the SE-179 road, 
around 3 kilometers east from the village of El Pintado.

ASSESSMENT

DOCUMENTATION
García-Cortés, A. (Ed.), 2008. 
“Contextos geológicos españoles: una aproximación al patrimonio geológico 
español de relevancia internacional”.
Instituto Geológico y Minero de España; 235 p.

High scientific value (great interest for experts in sedimentology and paleontology).

CONSERVATION

OBSERVATION POINT 

Spanish Sites of Geological Interest of International Relevance (Global Geosites). 
January 2011: PZ006 “Paleozoic of the Valle Syncline”.
Andalusian Inventory of Geological Resources (2011), code 660: “Silurian deposits 
of the Pintado Reservoir”.

ACCESS
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11LOWER CAMBRIAN JELLYFISH IMPRINTS

The site consists of ninety large discoidal traces, registered in a bed of Lower Cam-
brian arkosic greywackes (541 to 521 Ma). In the past it was believed that these marks 
in the rock were petroglyphs created by primitive humans, hence the denomination 
of the outcrop as the “Written Stone”.

Several paleontological studies interpret these structures as the impressions of an-
cient ’soft-bodied’ marine organisms. Taxonomic, biometric and morphological data 
suggest that these would be external casts of ancient hydrozoan Coelenterata type, 
similar to the current genus Aequorea. 

The icnological, lithologic and sedimentological characters indicate that the gre-
ywackes represent very shallow water deposits. The most likely scenario would be 
the massive accumulation of these organisms, which were stranded on the coast du-
ring a punctual storm episode.

This paleontological site is important, both because it is an anomalous record of 
hydrozoans in coarse siliciclastic rocks, 
and because of the high number of spe-
cimens on a single surface. In addition, 
the biota of soft bodies of this age is 
very scarce, so this site can provide a 
better understanding of the important 
events that occurred during the transi-
tion between Neoproterozoic and Pha-
nerozoic, particularly in the evolution of 
hydrozoans.

DESCRIPTION AND INTERPRETATION

A jellyfish impression..

General view of the site

Scheme of the site.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Finca El Revuelo
Constantina
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11LOWER CAMBRIAN JELLYFISH IMPRINTS
ACCESS OBSERVATION POINT 

ASSESSMENT RISK

THREATSCONSERVATION

Restricted access (private property).
The access lane to the property is on the road between Constantina and Las Navas 
de la Concepción, around 14 kilometers from Constantina.

The imprints can be seen only on the site.

High scientific and touristic value

Andalusian Inventory of Geological Resources (2011), code 639: “Cambriam jellyfish 
site of Constantina”.

Possible dangers of falls due to the strong slope of the site.

Serious risk of deterioration due to the fragility of the site rocks.
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Geosites on the suture zone

05  AMPHIBOLITES IN ALMADÉN DE LA PLATA
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The geological zones Ossa-Morena and Sudportuguese of the Iberian Massif has very different characteristics both in the composition and age of the rocks, 
as well as in their structure and degree of deformation, which has made it possible to differentiate them clearly.

Between these two geological zones there is a group of rocks, from Beja in Portugal to Almadén de la Plata in Seville, which are very different from those 
existing in any of the two zones mentioned: the “ Beja-Acebuches Amphibolites “, which comes from the metamorphism of oceanic basaltic lavas, and the 
“Pulo do Lobo Group”, typical materials of an accretionary wedge (or accretionary prism), with fine sediments deposited in oceanic deeps and thicker sandy 
sediments coming from a nearby continent.

In   Almadén de la Plata area is located the “Almadén Metamorphic Nucleus”: a group of rocks that have undergone a high-temprerature low-pressure metamo-
phism; and part of the amphibolites and the rocks of the Pulo do Lobo Group, have undergo an intense deformation, evidenced in the presence of multiple 
boudins of sandstones, ribbon quartzes, folds in chest and a strong stretching lineation.

For all these reasons this area is considered as  the suture zone between two ancient continental tectonic plates, which were separated by an ocean and con-
verged until they crashed (the oceanic zone of the Sudportuguese plate was introduced below the Ossa-Morena plate).

The suture between Ossa-Morena and Sudportuguese zones

BEFORE
COLLISION

SSE NNE SUTURE
ZONE

CONTINENTAL
PLATE

CONTINENTAL
PLATE

ZOMZSP
ZSP

gPL

ZOM

ABAFine and sandy
 sediments

Oceanic basalts 
AFTER 
THE CONTINENTAL COLLISION

ZOM: Ossa-Morena Zone
ZSP: Sudportuguese Zone

ABA: Beja-Acebuches Amphibolites
GPL: Pulo do Lobo Group
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05AMPHIBOLITES IN ALMADÉN DE LA PLATA

At the latitude of the village of Almadén de la Plata there are rocks of blue-gray color, 
forming an east-west orientation belt of 10 kilometers long. These rocks are amphi-
bolites named “Amphibolites of Beja-Acebuches”.

The amphibolites can be separated cartographically into two units according to their 
facies. The northernmost rocks are medium to thick grained, with banding depen-
ding on their composition: light color levels, rich in plagioclase and quartz, and dark 
levels, rich in amphiboles. The rocks located just south of the village, which consti-
tute the topographically lower areas of this region, are fine-grained and blue-gray in 
color. They have a very fine foliation, with loss of continuity of the narrow levels rich 
in plagioclase and quartz, stretching mineral lineation and hinges of folds without 
flanks; these characteristics were produced by an intense deformation.

These amphibolites, appearing discontinuously over 200 kilometers long from Beja 
(Portugal) to this location, come from the metamorphism of ancient basic volcanic 
rocks; the geochemical tests indicate a composition similar to the basalts existing in 
the middle ocean ridges.

Abalos, B. (1988). “El limite entre la zona de Ossa-Morena y la zona Sur-Portuguesa. 
Evidencias y propuestas sobre su posición y significados (Macizo Hercínico Ibérico)”

Castro, A., Fernández, C., De La Rosa, J., Moreno-Ventas, I., and Rogers, G. (1996). 
“Significance of MORB-derived Amphibolites from the Aracena Metamorphic Belt, 
Southwest Spain”

Fold in chest in fine grained amphibolites.

Detail of the banding on coarse grained amphibolites.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
At south of the village of Almadén de la Plata
Almadén de la Plata

DOCUMENTATION
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05AMPHIBOLITES IN ALMADÉN DE LA PLATA
ACCESS

ASSESSMENT

OBSERVATION POINT 

THREATS

PUBLIC USE EQUIPMENT

By the A-450 road you will reach the village of Almadén de la Plata, from the A-66 
highway or from the village of Castilblanco de los Arroyos.

Interpretative panels in the path from the El Pedroso to the Waste Point of Almadén 
de la Plata, next to the Calzadilla stream.

High scientific and didactic value.

The coarse grain banded facies can be observed near the Waste Point of Almadén, 
on the path to Cerro de los Covachos and on the old path from Almadén de la Plata 
to Cazalla de la Sierra.

The fine grained facies can be observed at several points in the vicinity of the village 
of Almadén de la Plata, as in the near Calzadilla stream, and in several ravines near 
the waste-water treatment plant.

Possible damage, at various points in the area, due to illegal discharge of waste.
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06PULO DO LOBO GROUP

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
At south of the village of Almadén de la Plata
Almadén de la Plata

At the south of the village of Almadén de la Plata there is a group of terrigenous rocks, 
in an elongated band of about 15 kilometers in length and less than 1 kilometer of 
width, constituted by a set of white schist and clear quartzites, derived from the me-
tamorphism of clay and sand rocks.

Usually in the middle of this group outcrop there is a bank of quartzite with a few 
metters thickness, that due to its hardness generates the line of peaks of an east-west 
mountain range: Loma del Puerto, Cerro del Calvario, Cerro Palomares, Cerro Mon-
tes, Cerro Traviesa, Cerro Gallego; although there are other quartzite banks inside 
this rocks’ group.

Within the schists there are abundant boudins of quartzite and veins of stretched 
quartzes, which are evidence of an intense deformation of these old sediments.

This sedimentary group, denominated “Pulo do Lobo Group “, has been interpreted 
as an “accretionary prism” or “accretion complex”, of Lower-Middle Devonian age 
(420 to 380 Ma). At subduction zones between tectonic plates, most of the oceanic 
sediments transported over the oceanic 
crust not subducted under the continent, 
but remains adhered to it. The fine sedi-
ments of the oceanic plains incorporate 
sandy sediments of the near continent, 
and intense processes of deformation 
and metamorphism occur in relation to 
the stacking and compression of the ac-
cretionary prism during the subsequent 
continental collision.

Banks of quartzites

Boudin of quartzite between schists.Accretionary prism
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By the A-450 road you will reach the village of Almadén de la Plata, from the A-66 
highway or from the village of Castilblanco de los Arroyos.

Abalos, B. (1988). “El limite entre la zona de Ossa-Morena y la zona Sur-Portuguesa. 
Evidencias y propuestas sobre su posición y significados (Macizo Hercínico Ibérico)”

Castro, A., Fernández, C., De La Rosa, J., Moreno-Ventas, I., and Rogers, G. (1996). 
“Significance of MORB-derived Amphibolites from the Aracena Metamorphic Belt, 
Southwest Spain”

High scientific and didactic value.

At the south of the village of Almadén de la Plata starts the El Calvario path that 
intersects this unit.
The Cordel del Pedroso path also cross this unit at 2 kilometers southeast of the 
village of Almadén de la Plata.

ACCESS OBSERVATION POINT 

ASSESSMENTDOCUMENTATION
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G E O
S I T E S 6  Plutonic rocks and their landscapes

Plutonic rocks outcrops and location of geosites. In red, acid plutonic rocks; in blue, basic plutonic rocks.

08  ALMADÉN DE LA PLATA GRANITE TORS
09  EL REAL DE LA JARA GRANITE TORS 
10  EL PEDROSO GRANITE TORS
38  LA JAROSA GRANITE TORS
16  CAZALLA DE LA SIERRA DIORITE
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Most of the Geopark’s plutonic rocks have acid composition: granite, granodiorite and tonalite. These light colored rocks are composed of quartz, feldspars and 
different proportions of micas and amphiboles; most common accessory minerals are apatite, zircon, garnet and tourmaline. They outcrop in large plutons in 
the western half of the Geopark.

There are a few outcrops of basic plutonic rocks that correspond to gabbro or diorite, and form plutons of smaller dimensions than acid plutonic rocks. Gabbro 
and diorite have similar appearance with dark colors, and their composition are similar: gabbro is formed essentially by an association of olivine, pyroxene and 
calcium plagioclase with amphibole, titanite and ilmenite as accessory minerals; mineral composition of  diorite is dominated by the presence of intermediate 
plagioclase, amphibole and pyroxene, with small amounts of quartz and ilmenite.

In general, plutonic rocks generate hillock landscapes, with sandy soils and large round stones (balls) that have resisted atmospheric weathering. These lands-
capes are called in Spain “Berrocal” or “berrocales” (granite tors), and frequently appear this denomination in several places.

A main feature of plutonic rocks is their homogeneity; do not present great irregularities in composition and texture. As consequence, alteration progresses 
through the existing discontinuities in rock masses (joints, faults, veins filled with other minerals or rocks), which are exposed to the action of external geologi-
cal agents, from the surface towards inside. As result, the natural tendency is to give spherical or rounded shapes when the level of weathering is high.

Morphologies on granite landscapes: 1) Bell dome; 2) Crests: 3) Granite tors; 4) Cupola dome; 5) Sandy valleys; 6) Stones land; 7) Flat 
stones and blocks; 8) River domain. [From Pedraza (1996), Geomorfología, principios, métodos y aplicaciones, Ed. Rueda].

Scheme of the making 
of granite balls by 
atmospheric weathering. 
[From Anguita and Moreno 
(1993), Procesos geológicos 
externos y geología 
ambiental, Ed. Rueda].

Plutonic rocks and their landscapes
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08ALMADEN DE LA PLATA GRANITE TORS
Geomorphology
El Berrocal Public Forest
Almadén de la Plata

At southeast of Almadén de la Plata village outcrops a granite, known as “Granito del 
Berrocal”. It is a relatively small intrusion, about 16 km2 on surface, which was lintru-
ded during the Upper Carboniferous in the northernmost part of the Sudportugese 
Zone. It is a pink colored granite composed of quartz, alkaline feldspar, plagioclase, 
biotite and garnet. Its texture is grainy and coarse- grained.

The atmospheric weathering of granite has created a characteristic granite tor that 
constituted an excellent space for the observation of the different landscape forms 
of granite rocks: accumulations of stone balls, flat stones, knight’s stones and sandy 
valleys.

There are multiple geomorphological elements: domes, flat stones, balls, sandy va-
lley and knight’s stones.

There are several apiaries (hive seats or hive pens) that were built with granite stones 
and old wells and troughs to collect the scarce underground water that move at the 
top of the pluton.

A knight’s stone.

Panoramic view of a sector of “Granito del Berrocal”.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST



34

G E O
S I T E S

34

08ALMADEN DE LA PLATA GRANITE TORS
ACCESS OBSERVATION POINT 

ASSESSMENT

RISK

PUBLIC USE EQUIPMENT

CONSERVATION

The access to Berrocal Public Forest is from the village of Almadén de la Plata, 
following the El Pedroso cattle path. At 4.5 km from the village take a road on the 
right and cross the Vegas de Tirado gate, where is indicated “Visitor Center Cortijo 
del Berrocal”, which is reached after traveling 1.5 kilometers.

Visitors Center Cortijo El Berrocal.
Recreational area and adapted path.
Several sigposted paths: Los Arrianales, La Mancha del Berrocal, Las Rañas.
Cycle paths: Morilla and Cancela Negra.
Interpretative panels.

Andalusian Inventory of Geological Resources (2011), code 559: “Berrocal of the 
batholite of Almadén de la Plata”.

Risk of falls due to strong slopes.

High educational and touristic value.

Travelling through the public use paths and the public forest ways, there are an 
overview of the pluton and various views of the geomorphologic granite forms.
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09EL REAL DE LA JARA GRANITE TORS
Petrology - Geomorphology
Between the village of El Real de la Jara and Rivera de Cala river
El Real de la Jara

The Cala pluton is a semicircular massif that extends between the villages of Cala and 
El Real de la Jara, with a surface about 100 square kilometers. It intruded on the rocks 
of Bodonal-Cala volcanic complex, on which produces an intense metamorphism 
areola and numerous skarn processes. It is limited at south by a large normal fracture 
of east-west direction.

The plutonic complex shows an inverse zoning, with gradual contacts, from quartz-
diorites in the border to tonalites and monzogranites in the nucleus, with small 
bodies and dikes of white-granites and porphyries. In outcrop is granular, rich in 
biotite and amphibole. It often has a well developed magmatic foliation and has 
been dated with an age of approximately 332 Ma.

In the municipality of El Real de la Jara dominates tonalites and granodiorites, with 
multiple differentiated of aplites, but in the eastern end there is a band with diorites 
and granites. In the vicinity of the village of El Real de la Jara a small body of gabbros 
intrudes through this band.

The weathering of the granite has built a characteristic landscape, with granite tors 
morphologies, although very developed by the high erosion of the pluton and the 
intense human action, and that’s the reason why the most common elements are the 
flat stones and the sandy valleys.

There are several morphologies of alteration of granite rocks: different types of domes, 
granite tors, stone balls fields and stone accumulations (“majanos”), originated by 
the human action for the creation of pasture and cultivable land.

There are abundant small quarries for the extraction of construction stones and 
ornamental pieces.

Typical landscape of the granite tors.

Human accumulation of stones.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST
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09EL REAL DE LA JARA GRANITE TORS
ACCESS

PUBLIC USE EQUIPMENT

ASSESSMENT

CONSERVATION

OBSERVATION POINT 
Access to this area is by the road between Santa Olalla de Cala and El Real de la 
Jara.

Around the recreational area and the Batrocal path.

Interpretative Center Rivera del Cala.
Recreational Area.
The Batrocal path, between the recreational area and the village of El Real de la 
Jara

High educational and touristic value.

Andalusian Inventory of Geological Resources (2011), code 389: “Batholite of 
Santa Olalla del Cala”.



37

G E O
S I T E S 10

37

EL PEDROSO GRANITE TORS
Geomorphology
At west of the village of El Pedroso
El Pedroso

El Pedroso’s batholite is a large pluton, with more than 150 square kilometers of surface 
and approximately North-South orientation, located between the Public Forest of UPA 
at north and the village of Villanueva del Río y Minas at south, and enclosed between 
two main tectonic structures; at west the Viar Fault and in the east the fault that limits 
the Monesterio Anticlinorium and the syncline of the Sierra de El Pedroso.

The batholith shows a compositional zonation, with biotite monzogranites in the 
central and meridional zones, and biotite granodiorites in the external and north 
zones. There are abundant bodies of cordierite white-granites and dikes of rhyolitic 
porphyries. The small bodies of gabbros occupy an external position to the main body 
of the batholith.

The igneous rocks present different degrees of alteration: the monzogranites of the 
central part of the batholith shows a high weathering degree, giving rise to wide sandy 
valleys with a great development of soils and few outcrops of intact rock; while the 
granodiorites of the external zone have a much lower degree of weathering, due to 
their greater resistance to atmospheric alteration, so they offer a characteristic granite 
tors, within a soft relief of sandy soils.

There are abundant flat stones, knight’s stones and stone balls accumulations, and 
there are abundant prehistoric archaeological remains in the area.

The granodiorite has been exploited since the Roman period for the obtaining of 
stones for construction and recently for ornamental use, with tezal denomination.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST

Typical granite tors landscape.

Knight’s stone known as “Piedra de Juan Reales”.



38

G E O
S I T E S

38

10EL PEDROSO GRANITE TORS
ACCESS

PUBLIC USE EQUIPMENT

ASSESSMENT

The village of El Pedroso can be accessed from Cazalla de la Sierra at north (road 
A-432), and from Constantina at east (road A-452). The road between Cantillana 
and El Pedroso (A-432) cross the batholith.

In the village of El Pedroso begin the signposted path Arroyo de Las Cañas, which 
is one of the best routes to see the granite tors. The access road to the public forest 
La Atalaya is also a good place of observation of granitic landscapes.

CONSERVATION

OBSERVATION POINT 

Arroyo de Las Cañas Path.
Several indicative and interpretative panels.

High educational and touristic value. Andalusian Inventory of Geological Resources (2011), code 570: “Berrocales of the 
batholith of El Pedroso”.
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At north of the Huéznar Reservoir there is a granitic pluton of elongated shape, about 
16 kilometers long and about 5 kilometers wide, with an approximated northwest - 
southeast direction.

This pluton is composed of several types of granitic rocks: coarse grained biotite gra-
nite (called Garrotal Granite), leucocratic granite and cordieritic leucogranites. The 
spatial distribution of the main bodies of plutonic rocks is quite heterogeneous and 
equally  with the diverse host rocks: schists, black quartzite, gneisses and migmatites 
(Montemolín unit); slates, sandstones and limestones (Campos de Campoallá For-
mation); and feldspathic sandstones and slates (Alternancia de Cumbres sedimen-
tary unit).

The atmospheric weathering of granitic rocks is highly developed, due to its compo-
sitional and structural characteristics, so that a highly evolved granite tors has been 
formed, than in other zones in the Geopark, with very smooth hills and valleys, where 
highlight the areas where outcrops the leucocratic granites..

There are abundant granite balls (called in this area “porrillas”) isolated between the 
grass fields and the sandy valleys.

Highlights the balls grouped (called “majanos”), generated by human action for the 
creation of pastures and planting areas.

Slope with groups of granite balls

Hills with granite balls

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geomorphology
At north of Huéznar Reservoir
El Pedroso

ELEMENTS OF INTEREST
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38LA JAROSA GRANITE TORS

The area can be reached from Cazalla de la Sierra and from El Pedroso by the road 
A-432 or from Constantina by the road A-452.
In the road between Constantina and El Pedroso, begin the old road that leads to 
the Huéznar Reservoir.

The best observation point is the old road from El Pedroso to Constantina, which 
leads to the Huéznar Reservoir, that begin at the current road between Constantina 
and El Pedroso (A-452), about 4.5 kilometers from the village of El Pedroso.

Educational and touristic interest.Public Forest La Jarosa (Council of El Pedroso).

ACCESS

PUBLIC USE EQUIPMENT ASSESSMENT

OBSERVATION POINT 
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16CAZALLA DE LA SIERRA DIORITE

This plutonic rock arise in an elongated outcrop of about 9 kilometers in length and 
about 7 square kilometers, at northwest of the village of Cazalla de la Sierra, in the 
central area of   a great anticlinorium.

The diorite of Cazalla de la Sierra is a dark plutonic rock composed essentially of 
two thirds of sodium plagioclase and one third of dark minerals such as hornblende, 
biotite and smaller amounts of pyroxene and epidote. The crystals are medium sized 
and arranged forming an interlaced framework.

The gabbros and diorites are plutonic rocks of similar composition, the main diffe-
rence being that the diorite has varieties of plagioclase richer in sodium and the ga-
bro has varieties of plagioclase richer in calcium. Unlike granites, diorite is a rock of 
intermediate composition, that is, more basic.
 
At the west of the village of Cazalla de la Sierra, in an area called Los Peñasquitos the 
morphology in stone balls derived from the processes of atmospheric weatheriza-
tion of this rock can be seen , similar to that produced in granitic rocks. The soils are 
richer in nutrients, as in those that  are developed on more basic magmatic rocks.

Around the Fuente del Judío, at the exit of Cazalla de la Sierra by the road to El Real 
de la Jara, there are excellent outcrops of the diorite, in which its composition and 
texture can be observed.

At the southern boundary of the diorite outcrop there are several zones with abun-
dant dykes of pegmatites and aplites, with sodium feldspars of variable quality that 
continue in exploitation today.

Petrology - Geomorphology
At northwest of the village of Cazalla de la Sierra 
Cazalla de la Sierra

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST

Detail of the diorite.

Morphology in stone balls of the Diorite of Cazalla in Los Peñasquitos.
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ACCESS

ASSESSMENT

OBSERVATION POINT 

The village of Cazalla de la Sierra can be reached from Constantina and San Nicolás 
del Puerto (by the A-455 road), from El Pedroso (by the A-432 road), from El Real de 
la Jara (by the road A-450), from Guadalcanal (by the road A-8200), and from Alanís 
(by the road A-432).

Educational and touristic interest.

On the A-432 road, before go inside the village of Cazalla de la Sierra, there is the 
Fuente del Judío (Jewish fountain), where there are excellent outcrops of the dio-
rite.
At the west of Cazalla de la Sierra, begin the path Vereda de El Sotillo, which leads 
to the stream and Sotillo Reservoir, and ends at the A-450 road, next to the muni-
cipal cemetery. Along this path, several outcrops of diorite can be observed.
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27  LAVA FLOWS
28  VOLCANIC CHIMNEYS
34  UPPER RED UNIT
25  MUD FLOWS
26  FOSSIL FLORA
12  VIAR FAULT
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39  ALLUVIAL DEPOSITS IN RETORTILLO RESERVOIR

Location map of the post-orogenic basins and related geosites

VIAR BASIN

ALANÍS-SAN NICOLÁS DEL
PUERTO BASIN
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Afterwards the formation of the mountain ranges generated by the Hercynian Orogeny, multiple continental depressions were created in response to disten-
sive tectonics after compression. This tectonic was the beginning of a new phase of rifting, and with it, the transition towards a new orogenic cycle, the Alpine 
cycle. In these depressions continental sediments were deposited horizontally over a long period of time, between Upper Carboniferous (310 to 300 Ma), 
Permian (300 to 250 Ma) and Lower Triassic (250 to 245 Ma).

Two of these post-orogenic sedimentary basins are located in the Sierra Norte de Sevilla Geopark: the Viar Basin, at southeast of Almadén de la Plata, and the 
Alanís - San Nicolás del Puerto Basin, between these two villages. Although there are conglomeratic deposits bordering the Reservoir of El Retortillo, it seems 
that they are in geographical continuity with the latter basin. The location and arrangement of these post-orogenic basins was controlled by the major struc-
tures, so that they are oriented according to the usual hercynian direction: northwest - southeast.

The materials that fill these basins consist of sediments related to a mixture of environments: 
alluvial fans, fluvial streams and valley fillings, lake deposits, and various volcanic episodes, with 
layers of lavas and pyroclastic deposits. In a zone at northeast of Viar Basin have been located se-
veral volcanic channels, that indicate the presence of the eruptive field that provided the volcanic 
deposits of this basin.

Many of the pebbles in the conglomerates show polished surfaces with a brilliant patina called 
“desert varnish”. This indicates that the pebbles, before being deposited, underwent extremely 
arid environmental conditions. At the end of the Carboniferous, 300 Ma ago, all the continental 
masses of the Earth were united forming a mega-continent called Pangea, and the Iberian Penin-
sula in that period was in the interior of that continent, far from humid maritime environments.

Post-orogenic deposits
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22ALLUVIAL DEPOSITS

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

It represents the first episode of the filling of the Viar Basin. The sediments, a he-
terogeneous set of alluvial and fluvial sediments, were deposited directly over the 
deformed basement by Variscan Orogeny.

These sediments are constituted by a mixture of alluvial fans, river streams sedi-
ments and fluvial valley fillings, deposited before the first volcanic episode in the 
basin. They consist of conglomerates and conglomeratic sandstones with angular 
pebbles with varied composition and different sizes, and coarse sandstones. The 
erosion scars at the base of the conglomerate layers are common, as well as a 
certain bottom-up decrease in the size of the pebbles, passing commonly from 
coarse-to-medium sandstones; pebbles and sandstones show an intense reddish 
coloration. 

These materials were deposited in the context of alluvial fans and streams due to 
a strong and quick erosion of the nearby mountainous areas.

Geological history
Path from Almadén de la Plata to El Pedroso
Almadén de la Plata.

Section of the frontal zone of an alluvial fan.

Detail of the conglomerates, with several pebbles showing “desert varnish “. 

ELEMENTS OF INTEREST

There are abundant sedimentary structures: erosion surfaces on the basis of con-
glomerates, positive grain selection, cross-bedding, etc.

Many of the pebbles have a bright patina known as “desert varnish”, indicating 
that these were exposed to an arid climate; in a desert or sub-desert environment.
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22ALLUVIAL DEPOSITS

The Viar Basin is crossed longitudinally by the Cordel de El Pedroso cattle path, 
which can be accessed from Cantillana or El Pedroso by the A-432 road, or from the 
village of Almadén de la Plata (where the path end).
It’s possible to access the Cordel de El Pedroso from Cazalla de la Sierra, by the 
A-450 road and then use the path that crosses the Public Forest of UPA.

The best places to observe these rocks and the sedimentary unit are in the 
northern sector of the Viar Basin, about 6 kilometers from the village of Almadén 
de la Plata, in the area where the Cordel de El Pedroso runs parallel to the Calzadilla 
(or Cezadilla) stream.

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: basin history and 
climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

Sierra Morena Trail, Grand Route 48 (GR-48): El Real de la Jara - Cazalla de la Sierra 
section.

Scientific, educational and touristic interest. 

ACCESS

ASSESSMENT

OBSERVATION POINT 

PUBLIC USE EQUIPMENT

DOCUMENTATION
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27LAVA FLOWS

Vacuoles in basaltic rocks, especially abundant at certain levels.
Weathering of the rocks, with balls forms named “onion layers”.
Old surfaces of atmospheric weathering, with the presence of alteration muds

Appearance of an outcrop of the lava flows.

Weathering in “onion layers”.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Path from Almadén de la Plata to El Pedroso
Almadén de la Plata

These lavas constitute the second unit of the Viar Basin filling sequence. 

In the first episode of the basin filling, fluvial and alluvial sediments were deposited 
over the basement deformed by Variscan Orogeny. Above this unit is located a 
thick succession of lava flows, which constitutes the first stage of volcanic activity. 
These lavas are constituted by olivine basalts.

Volcanic deposits begin with a massive basaltic unit of 15 meters thick, without 
signs of individual flows.  This basaltic unit presents  a degraded top surface with 
a coating of red limes and a sedimentary breccia at the top, and covers a paleo-
topography on the basin’s north western edge. The next deposit are lava flows 
of 20 meters thick, with a degraded upper surface with red and green lutite that 
includes eroded balls of basalt with vesicles. Between these two basaltic units 
there is a red lutite of 3 meters thick.

ELEMENTS OF INTEREST
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27LAVA FLOWS

The Viar Basin is crossed longitudinally by the Cordel de El Pedroso cattle path, 
which can be accessed from Cantillana or El Pedroso by the A-432 road, or from 
the town of Almadén de la Plata (where the path end).
It’s possible access the Cordel de El Pedroso from Cazalla de la Sierra, by the A-450 
road and then goes by the path that crosses the Public Forest of UPA.

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: basin history and 
climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

Scientific, educational and touristic interest.

The best places to observe these rocks are in the northern sector of the Viar Basin, 
about 7,5 kilometers from the village of Almadén de la Plata, in the area where the 
Cordel de El Pedroso crosses the Calzadilla stream.

ASSESSMENT

OBSERVATION POINT 

DOCUMENTATION

ACCESS
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28VOLCANIC CHIMNEYS

The volcanic centre, which is presumably responsible for the pyroclastic deposits 
of the Viar Basin, has been detected about 5 kilometres northeast of the basin, at 
the south of Gallinero hill, in the Public Forest Dehesa de UPA.

The presence of several volcanic pipes has been  detected in an area with an 
extension of about 3 square kilometres. These channels or chimneys are identi-
fied by the presence of breccias made up of fragments of the host rock: feldspar 
sandstones and slates (of Cambrian age), and a matrix of volcanic tuff. In some 
cases there are deposits of fine-grained pyroclastic rocks and volcanic ash which 
represent the basis of volcanoes.

These rocks, clearly related to the multiple volcanic deposits of the nearby Viar 
Basin, indicate the existence of an important volcanic centre with several craters; 
more than 15 possible channels with vertical position have been identified, seve-
ral of which have been certified its volcanic nature. Due to the subsequent erosion 
only the rocks that fill the pipes are preserved in most of the outcrops.

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: basin history and 
climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

FRAGMENT OF GUEST ROCK 

VOLCANIC MATRIX

Breccia with angular fragments of host 
and volcanic rocks, in a matrix of volcanic 
material.

Layers of ash and volcanic tuff.

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Gallinero hill; Public Forest Dehesa de UPA
Cazalla de la Sierra

DOCUMENTATION
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28VOLCANIC CHIMNEYS

From Cazalla de la Sierra, the road A-450 access to the base of the Gallinero hill.

Scientific and educational interest.

The A-450 road, when arriving at Public Forest Dehesa de UPA, continues along 
one of the service paths.

The outcrops of volcanic chimneys appear about 1 kilometer from the beginning 
of the path.

ASSESSMENT

ACCESS OBSERVATION POINT 

VIAR BASIN
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34UPPER RED UNIT

The penultimate sedimentary unit present in the Viar Basin is named the “Upper 
Red Unit”, to differentiate it from the other units of red layers with inferior posi-
tion in the sedimentary record.

This unit is compound by conglomerates, sandstones, and red lutites and clays, 
with levels of carbonate nodules. The general sedimentation environment is la-
custrine, with evidence of drying and strong weathering with pedogenesis pro-
cesses, although this unit contains some fluvial layers produced by deposits of 
temporary currents of local character: the conglomerates and sandstones levels 
do not exceed 20-30% of the total of the unit.

The most spectacular features of this sedimentary unit are the mass transport de-
posits of mixed lithology, with several layers produced by mass flow, which, given 
their significance, has been considered as a unique geosite (see “Mud Flows”).

There are also several levels of caliches between the layers of siltstones and clays, 
which were formed by capillarity precipitation of carbonate in dry periods.

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: basin history and 
climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

DESCRIPTION AND INTERPRETATION

Detail of the caliches (white color) inside the clays.

Lutites with levels of conglomerates 
and sandstones.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Viar River valley; at the west of the village of El Pedroso
El Pedroso

DOCUMENTATION
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34UPPER RED UNIT

The Viar Basin is crossed longitudinally by the Cordel de El Pedroso cattle path, 
which can be accessed from Cantillana or El Pedroso by the A-432 road, or from 
the village of Almadén de la Plata (where the path end).

It’s possible to access the Cordel de El Pedroso from Cazalla de la Sierra, by the 
A-450 road and then to use the path that crosses the Public Forest of UPA.

Scientific, educational and touristic interest.

The best place to observe this unit is the central part of the Viar Basin, in the 
first kilometers of the Cordel de El Pedroso path (from the road A-8102 between 
Castilblanco de los Arroyos and El Pedroso).

ASSESSMENT

ACCESS OBSERVATION POINT 
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25
DESCRIPTION AND INTERPRETATION

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: basin history and 
climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Cordel de El Pedroso cattle path
El Pedroso

DOCUMENTATION

One of the most important geological sites in the Viar Basin corresponds to sedi-
ments produced by mass transport, located within the penultimate sedimentary 
unit, the “Upper Red Unit”.

These deposits are formed by several levels of dark red clay-sandy deposits, about 
20 cm thick that contain small pebbles and occasionally fragments of fossil flora. 
These deposits are attributed to the mobilization of preexisting sediments loca-
ted in old slopes (volcanic sands and clays, and pebbles), re-mobilised in periods 
of intense rainfalls, that produced mud avalanches, similar to lahars.

The surfaces at the top of each flow deposits have small, unclassified, angular and 
sub-rounded pebbles, so they were transported floating, due to the high density of 
this transport mechanism.

Explanatory scheme for the generation of the mud flows

Detail of the top surface of the 
flows, covered with pebbles

General appearance of the mud flows
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25MUD FLOWS

The Viar Basin is crossed longitudinally by the Cordel de El Pedroso cattle path, 
which can be accessed from Cantillana or El Pedroso by the A-432 road, or from 
the village of Almadén de la Plata (where the path end).

It’s possible access the Cordel de El Pedroso from Cazalla de la Sierra, by the A-450 
road and then uses the path that crosses the Public Forest of UPA.

The best place to observe these deposits is in the central area of the Viar Basin, 
about 20 kilometers from the village of Almadén de la Plata, in the area of the 
Cortijo de la Zamarrona.

Scientific, educational and touristic interest. Possible damages for actions in the Cordel de El Pedroso and in the adjacent farm.

ASSESSMENT THREATS

ACCESS OBSERVATION POINT 
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26FOSSIL FLORA

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
Dehesa del Viar, Cordel de El Pedroso cattle path
Almadén de la Plata - El Pedroso

In the Viar Basin there are several sites with Upper Carbonife-
rous - Permian fossil flora, consisting of both leaves and logs 
fragments.

About 40 species of flora have been identified, which confirm 
an age for the sediments of this basin as Upper Carboniferous 
(303 Ma) - Lower Permian (290 Ma).

Practically most of the plant remains were found in deposits 
produced in a humid environment, usually alluvial or lacustri-
ne, with several inputs of volcanic materials: fiery clouds de-
posits and / or pyroclastic breccia. The presence of volcanic 
material promoted the processes of silicification, by which the 
cellulose of the trees was replaced progressively by silicon dio-
xide (silica: SiO2), which is the compound that currently forms 
these fossils.

There are abundant fossils of tree trunks, some of them large, 
and sometimes occur in  life position.

R. H. Wagner y E. J. Mayoral
“The Early Permian of Valdeviar in Sevilla province, SW Spain: 
basin history and climatic / palaeogeographic implications”.
Journal of Iberian Geology, 33 (2007)

R. H. Wagner y C. Álvarez-Vázquez
“The Carbonifeous floras of the Iberian Peninsula: A synthesis 
with geological connotations”.
Review of Palaeobotany and Palynology, 162 (2010)

DOCUMENTATION

Large fossil tree trunk; Visitors Centre Cortijo El Berrocal.

Detail of several leaf prints.

Tree trunk in life position, inside 
lacustrine sediments.
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26FOSSIL FLORA

The Viar Basin is crossed longitudinally by the Cordel de El Pedroso cattle path, 
which can be accessed from Cantillana or El Pedroso by the A-432 road, or from 
the town of Almadén de la Plata (where the path terminates) 

It’s possible to access the Cordel de El Pedroso from Cazalla de la Sierra, by the 
A-450 road and then uses the path that crosses the Public Forest of UPA.

There are multiple outcrops with fossils of flora.

Possible pillaging of the sites.

Scientific interest.

ASSESSMENT

THREATS

ACCESS OBSERVATION POINT 
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12VIAR FAULT

The eastern edge of the Viar Basin is deformed by a large zone of fractures, generally named 
as “Viar Fault “. In this zone, with a width between 200 and 1,200 meters and a longitudinal 
extension greater than 25 kilometres, the Paleozoic rocks of the Ossa-Morena zone ride over 
the continental sediments of the Viar Basin, deposited after the Variscan Orogeny.

The fractures that set up the Viar Fault, three to five inverse faults, produce the overlap of 
the Paleozoic rocks (Cambrian marbled limestones, Devonian biodetritic limestones and 
Ordovician schists with vulcanites), over the siltstones with levels of carbonates and con-
glomerates of the Upper Red Unit of the Viar Basin. These sediments are inverted (upside-
down), as evidenced by grain positive selection of the conglomerates. The deformation of 
the sediments of the Viar Basin is slight and, a few meters  westward, the layers recover their 
original horizontal position.

The deformation of the Viar Fault is later the rising of Sierra Morena and subsequent the 
formation of the Viar Basin, possibly in the Alpine period by reactivation of the old fractures 
that constituted the eastern boundary of the basin.

DESCRIPTION AND INTERPRETATION

General view of the Viar Fault zone in the old road Cantillana - El Pedroso. Cambrian limestones 
(right) over the deposits of the Viar Basin (left).

Alluvial deposits of the Viar Basin, conglomerates and sandstones, in inverted position
 ( top of the formation at the left).Schematic cross section in the old road from Cantillana to El Pedroso

West

East
Schist Cubito Unit

(Ordovician)            Limestones (Lower Cambrian)

Upper Red Unit

Facing
Conglomerates

Limestones
(Triassic?)

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Fault
Fault

Geological history
Cantillana – El Pedroso road
El Pedroso
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12VIAR FAULT

Road A-432 between Cantillana and El Pedroso.

High scientific and educational interest.

Andalusian Inventory of Georesources (2011), code 566: “Viar Fault “.

The best place for observation is  the left side of the old road. The access to this 
section begins in the intersection with the road to Castilblanco de los Arroyos.

ASSESSMENT

CONSERVATION

ACCESS OBSERVATION POINT 
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21ALANÍS-SAN NICOLÁS DEL PUERTO BASIN

Between the villages Alanís and San Nicolás del Puerto there is a very heteroge-
neous group of sedimentary rocks that outcrop in multiple disconnected places. 
This basin is located over an extension of about 14 kilometers long and 5 kilome-
ters wide, with an approximate arrangement Northwest - Southeast

The rocks are conglomerates, sandstones, shales and some lava flows, with fos-
sils of leaves and tree trunks. Due to their low visibility, as they are partially co-
vered by quaternary deposits, it has not been possible to define a complete stra-
tigraphic record. These rocks correspond to the deposits of alluvial fans, fluvial 
systems and lacustrine zones, with the occurrence of some volcanic episodes.

They are considered  to constitute the filling of a continental basin (Upper Carbo-
niferous - Permian), partially dismantled, over the deformed basement, similar 
in spatial arrangement and age to the Viar Basin. The location and orientation of 
these basins was controlled by Variscan folding and fracturing structures, so that 
they are aligned according to the dominant northwest - southeast direction.

DESCRIPTION AND INTERPRETATION

Fragments of fossil leaves Breccia in the vicinity of the village of Alanís. Fragment of a fossil trunk.

Deposits of sandstones and lutites

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
At south of Alanis and northeast of San Nicol Puerto
Alanís, San Nicolás del Puerto y Guadalcanal
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21ALANÍS-SAN NICOLÁS DEL PUERTO BASIN

ASSESSMENT

ACCESS OBSERVATION POINT 

PUBLIC USE EQUIPMENT

The village of Alanís can be accessed from Cazalla de la Sierra and Guadalcanal by 
the A-432 road. San Nicolás del Puerto is accessed from Cazalla de la Sierra by the 
SE-168 road and from Constantina by the SE-163 road.

Signposted trail Las Dehesas.

With scientific, educational and touristic interest.

At the south of the village of Alanís there is a public path that crosses several 
outcrops of sedimentary rocks and basaltic lava flows.
The public path Las Dehesas, which starts and ends in the village of San Nicolás 
del Puerto, crosses the largest surface extension of the Alanís - San Nicolás del 
Puerto Basin: there are several outcrops of conglomerates, sandstones, lutites 
and slates.
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39ALLUVIAL DEPOSITS IN THE RETORTILLO

Bordering the Retortillo Reservoir there are conglomerates and coarse grained 
reddish sandstones, which present similar facies to the alluvial sediments exis-
ting in the Viar Basin and the Alanís - San Nicolás del Puerto Basin. These have 
also been considered as inter-mountainous basin fillings, after the Variscan Oro-
geny, in the period between Upper Carboniferous (307 Ma) and Permian (250 Ma).

Above several rocks of the deformed basement: schists, black quartzites, gneis-
ses and migmatites of the Montemolín Formation; tuffs and lavas; conglomerates 
and massive arkoses of the Torreárboles Formation, of Neoproterozoic (1000-540 
Ma) and Lower Cambrian (540-510 Ma) age, lays discordant a set of horizontal 
conglomerates with angular pebbles of different sizes mixed with different layers 
of coarse sandstones. 

The conglomeratic deposits bordering the El Retortillo Reservoir are located in 
the same spatial arrangement, although distanced about 20 kilometers, than the 
Alanís - San Nicolás del Puerto Basin, so they appear to be located in the same 
structural depression generated after the Hercynian mountain uprising. 

Sedimentary structures typical of fluvial sediments: erosion scars, low angle cross 
stratification, positive grain selection, etc. can be observed.

Many of the pebbles in the conglomerates have polished surfaces with a brilliant 
patina called “desert varnish”, which indicates that the pebbles were exposed to 
an arid climate before being deposited.

DESCRIPTION AND INTERPRETATION

General appearance of conglomerates and the sandstone layers.

Detail of the pebbles with desert varnish.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geological history
El Retortillo Reservoir
La Puebla de los Infantes

ELEMENTS OF INTEREST
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The Retortillo Reservoir can be accessed from Las Navas de la Concepción or from 
La Puebla de los Infantes, by the A-7104 road.

In the road A-7104 there are several cuttings exposing excellent outcrops of these 
deposits.

Retortillo Reservoir Viewpoint.

Scientific, educational and touristic interest.

ASSESSMENT

PUBLIC USE EQUIPMENT

ACCESS OBSERVATION POINT 



Location map of geomorphological geosites and main fluvial courses in the geopark.
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03  CERRO DEL HIERRO KARST
35  LA CAPITANA HILL
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The landscapes of Sierra Norte de Sevilla, the shapes of the relief and its morphology, are the result first of the spatial arrangement of the rocks, generated by 
the tectonic deformation generated during Hercynian Orogeny, and the subsequent raising produced by the Alpine Orogeny, and secondly by the differential 
erosion over the varied types of rocks. This happens because erosion acts in a selective way, with different intensity depending on the hardness of the materials, 
their degree of fracturing and the meteorological differences to which they are or have been subjected. The current general modeling in the Geopark is a 
landscape of mountain ranges, with abrupt mountains with narrow and deep valleys, alternating with flats or soft hills with wide valleys.

Most of the geomorphological sites have their origin in the erosive action of water. The hydrographic network of the Geopark is constituted by numerous water 
courses, generally with narrow valleys. This network is composed of five main hydrological basins, which are sub-basins of the Guadalquivir River, formed 
by the rivers: Rivera de Cala, Viar, Rivera de Huéznar, Retortillo and Onza. Apart from these main rivers there are other tributaries of great importance in the 
landscape constitution of the Sierra Norte de Sevilla: Rivera de Benalija, Valle stream, Gargantafría stream and Rivera de Ciudadeja.

Most of the materials in the Geopark are compact rocks, metamorphosed, folded and fractured by the intense deformation. The heterogenenous nature of the 
rocks and the differences in their composition and spatial arrangement has generated multiple geomorphological elements, which stand out for their special 
beauty, their uniqueness and their geological significance.

Geomorphology and Hydrogeology
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In the Capas de Campoallá sedimentary unit, the upper part is constituted by massive limestones that are 
the ones that form Cerro del Hierro. This upper section, with more than a hundred meters of thickness, is 
formed by bio-constructed limestones; with fossil remains of living beings: archaeocyathids (marine inver-
tebrates) and stromatolites (cyanobacteria)..

Above these limestones, occupying the nucleus of a synclinal structure is a set of slates, which present a 
characteristic splinter disjunction, named as “Capas de Alanís” or “Pizarras de Alanís”. These slates have 
abundant remains of trilobites, with an association that indicates an approximate age of 520 Million years. 
The layers of these slates rest over the limestones, fossilizing an old karstification surface.

The dissolution of the Cerro del Hierro limestones began immediately
 after its sedimentation in a tropical environment, with the gene-
ration of several typical karst structures: large karren, deep de-
pressions surrounded by pinnacles, long alleys and multiple holes 
filled with iron oxides.

Nowadays the Cerro del Hierro is an operative karstic system, 
which forms part of the underground aquifer Guadalcanal-San Ni-
colás, whose main discharge zone is the Rivera del Huéznar Spring.

DESCRIPTION AND INTERPRETATION

The growth of these orga-
nisms, some over others, 
gave rise to thickness layers 
of limestone.

Reef of stromatolites
(cianobacterias)

Reconstruction of 
an archaeocyathid

Scheme of the formation and karstification of Cerro del Hierro.
Limestone pinnacles

Karren zone named “Calizas Chicas”

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

Geomorphology - Geological history
Cerro del Hierro
San Nicolás del Puerto - Constantina
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03CERRO DEL HIERRO KARST

On the road SE-163, between Constantina and San Nicolás del Puerto, about 11 
kilometers from Constantina, leaves the access road that leads to the old mine 
village of Cerro del Hierro.
From the village or from the parking area next to the Information Point, begin 
several trails to access Cerro del Hierro.

An overview can be obtained from the viewpoint and the path of Cerro del Hierro.
The area of   Calizas Chicas is accessed by a path from the village.

Risks for visitors due to the large number of holes and slopes: it is recommended 
not leave the authorized trails.

Serious risk of deterioration due to large numbers of visitors and illegal collection 
of minerals, rocks and fossils.

Information Point of Cerro del Hierro.
Several signposted paths: Rebollar trail, adapted trail of Cerro del Hierro.
Viewpoint and interpretive panels.
Start of the Greenway of Sierra Norte de Sevilla.

Andalusian Inventory of Geo-Resources (2011), code 577: “Cerro del Hierro 
Complex”.

With high scientific, educational and touristic interest.

OBSERVATION POINT 

RISK

THREATS

ACCESS

PUBLIC USE EQUIPMENT ASSESSMENT

CONSERVATION
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35LA CAPITANA HILL
Geomorphology
At northwest of the village of Guadalcanal
Guadalcanal

The Capitana Hill is a splendid observation point of the general modeling of Sierra Norte of 
Seville Geopark.

This hill, located in the Sierra del Viento (wind mountain range), is the highest elevation point 
of the Geopark with 952 meters of altitude above sea level, and due to its location it’s a mag-
nificent viewpoint of the mountainous landscape, in which alternate abrupt mountain ranges, 
narrow and deep river valleys and areas of soft and hilly plains.

The Sierra del Viento, at northwest of the village of Guadalcanal, separates the watersheds from 
two rivers: to the north the Bembezar and to the south the Viar. This mountain range is made up 
of light-colored marble limestones, with slate levels. They are algae limestone’s breccias, with 
structures of stromatolites, among which are intercalated some levels of dolomite limestones 
of brecciated aspect. These marbled limestones correlate with the massive limestones of the 
upper section of the Campoallá Layers Formation, which outcrops commonly in this region of 
Ossa-Morena zone.

This high is a splendid viewpoint of the depressions and moun-
tains located at southwest of Sierra del Viento, which reflects 
the differential erosion caused by the presence of rocks with 
different susceptibility to weathering, which are oriented ac-
cording to the predominant Northwest – Southeast. Towards 
the northeast the view is the Extremadura plain between Lle-
rena and Azuaga.

In the hill, within the limits of the Cordel de los Molinos cattle 
path, there is an old construction in dry stone, with round base 
and a dome roof, named “turruca” in the region. This type of 
constructions was used by the shepherds to protect against 
the inclemency.

DESCRIPTION AND INTERPRETATION

Appearance of the marbles in Sierra del Viento.

Overview of the mountains and valleys at southwest from the viewpoint of La Capitana Hill.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST
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The village of Guadalcanal can be reached from Alanís and Fuente del Arco 
(Extremadura) by the road A-433, and from Cazalla de la Sierra by the road A-8200.

At one kilometer from Guadalcanal village by the A-433 road, Fuente del Arco 
direction, begin the signposted path of Sierra del Viento. The Viewpoint of La 
Capitana is at the end of the trail (about 4.7 kilometers from its start).

On the hill it’s the Viewpoint of La Capitana, at the end of the signposted path 
Sierra del Viento.
Interpretive panels.

Educational and touristic interest.

OBSERVATION POINT ACCESS

PUBLIC USE EQUIPMENT

ASSESSMENT
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Geomorphology
At southeast of the village of Almadén de la Plata
Almadén de la Plata

El Chorro is a group of waterfalls and rapids of great beauty and singularity, located in the Calza-
dilla (or Cezadilla) stream.

The Calzadilla stream, which born near the village of Almadén de la Plata, cuts the northern end 
of the granite pluton of El Berrocal about 5 kilometers from the urban center, through a specta-
cular gorge.

Most of the substrate rocks at this point are biotitic granodiorites, which are fractured and cros-
sed by diabase dikes, which due its more basic composition are more erodible than granites that 
surround them, leading to differential atmospheric weathering. At this point, the vertical diabase 
dike has been eroded strongly, while granite is more resistant to erosion, in part because of the 
silicify produced by the diabase intrusion.

The result is a gorge of vertical walls, with an elongated hole where the diabase was before, and 
several waterfalls. Another interesting aspect is the fall in the gorge of large balls of the adjacent 
granodiorites, which fit in between the walls when was sweep along the stream in floods, that 
can reach a great volume of water in short periods of time.

DESCRIPTION AND INTERPRETATION

Scheme of gorge formation [modified from Moreno et al., 2008].
El Chorro lower waterfall with the 

embedded granite balls.

Panoramic view of El Chorro gorge.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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In the village of Almadén de la Plata begin the Cordel de El Pedroso cattle path, 
and about 6 kilometers towards east the path cross again the Arroyo de la 
Calzadilla. Take the trail on the left riverside, parallel to the stream and goes 600 
meters upstream.

There is an overview of the geosite in the hole located at the base of the gorge.
To observe the site in detail it’s necessary to enter into the lower part of the gorge, 
or surrounding it on the left, access at the top.

High educational and touristic interest.

Moreno, C., Sáez, R. y González, F. (2008): “Guía Geológica del Parque Natural 
Sierra Norte de Sevilla”
Consejería de Medio Ambiente, Junta de Andalucía.

High danger due to the strong slope, inside the gorge and at the top. Access is not 
recommended during rainy season.

OBSERVATION POINT ACCESS

ASSESSMENT

DOCUMENTATION

RISK
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Geomorphology
Risco Blanco stream
Almadén de la Plata

The Riscos Blancos Holes is a succession of rapids, waterfalls and potholes of great beau-
ty, along two sections of about 300 meters long each, in the stream named Arroyo de 
Risco Blanco (also called Arroyo de las Mojoneras). This stream is located at south of the 
Public Forest Las Navas - El Berrocal and is the boundary between the municipalities of 
Almadén de la Plata and Castilblanco de los Arroyos, and also is the boundary of the Geo-
park at its southwest sector.

The rocks of the substrate that cross the stream are slates, greywackes, sandstones and 
quartzites, belonging the Sudportuguese Zone of the Iberian Hesperian Massif. Below this 
group of metamorphosed sedimentary rocks, and appearing at the south of the riverbed, 
is a group of volcanic rocks called “Andesites and Basalts of El Pimpollar”, of Lower Car-
boniferous age. The stream has cut vertically several packages of clear quartzites, named 
“Riscos Blancos“ (white crags). The erosion has exposed to the fluvial action the lower 
volcanic rocks, which are more easily erodible than the quartzites, generating a specta-
cular landscape with a succession of gorges, rapids, waterfalls, giant kettles and potholes 
over two section of the fluvial course. The walk is of great difficulty, and that’s the reason 
why this zone is used for the canyoning.

DESCRIPTION AND INTERPRETATION

Scheme of the formation of a giant kettle A giant kettle with grinding stones Area of   rapids and holes

Two of the waterfalls and a hole

GRINDING STONES

KETTLE

ROCK BED

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

GIANT KETTLE
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The Public Forest Las Navas - El Berrocal can be accessed from the village of 
Almadén de la Plata, taking the Cordel de El Pedroso cattle path and accessing to 
the Cortijo El Berrocal Visitor Center; or by the road from Castilblanco to Almadén 
de la Plata SE-5405), by the access to Cortijo Morilla.
From these two sites there are several paths to reach the Risco Blanco stream.

The Riscos Blancos Holes consists of two sections of the stream separate about 
500 meters. There is a service path of the public forest that runs parallel to the 
Arroyo de Risco Blanco. The western section of the holes is about 800 meters from 
the road, while the eastern section is less than 300 meters from the path.

Of scientific and touristic interest.

High danger due to the existence of great slopes.
Hard transit in the rainy season.

RISK

OBSERVATION POINT 

ASSESSMENT

ACCESS
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Geomorphology
Viar River upper course
El Real de la Jara, Almadén de la Plata & Cazalla de la Sierra

The upper course of the Viar River, from the reservoir of El Pintado to the proximity of 
Los Melonares reservoir, presents morphology of river canyon: a deep gorge of nearly 
vertical walls, with a length of more than 21 kilometres.

This canyon has been generated by the erosion of the Viar River, which has excavated 
various metamorphic and sedimentary rocks. Although the main geographic direction 
of the upper course of the river is north - south, this long canyon presents alternating 
orientations: northwest - southeast and northeast - southwest. These river directions 
do not agree with the usual orientations 
of the rocks, which are aligned with a ge-
neral orientation northwest – southeast. 
For that reason it is deduced that the river 
has take advantage of diverse faults, pos-
sibly generated during Alpine Orogeny. 
This orogeny caused a general uprising of 
the Ossa-Morena region and its fracturing 
according to various fault systems.

This canyon has high biodiversity, as 
the climate of this area is warmer due 
that the Viar valley is open to the south, 
towards the Guadalquivir River basin. 
The upper course of the River Viar is clas-
sified as a Reserve Zone, dedicated to the 
conservation of biodiversity through the 
protection of its ecosystems.

DESCRIPTION AND INTERPRETATION

The Canyon of the Viar River from the Bajos de Jadraga viewpoint.

A part of the canyon, where can see the alternating 
directions of the fluvial course.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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The area of El Pintado reservoir can be reached from El Real de la Jara and from 
Cazalla de la Sierra by the road SE-179. The upper course of the Viar River can also 
be access from Almadén de la Plata.
The area of Melonares reservoir is acceded by the Cordel de El Pedroso cattle 
path, from Almadén de la Plata or from Cantillana, Castilblanco de los Arroyos 
and El Pedroso, by the road A-432.

There are several points to see the Viar canyon: Bajos de Jadraga viewpoint, at 
south of the El Pintado reservoir; the old road from Almadén de la Plata to Cazalla 
de la Sierra, which reaches the Viar river; in the Public Forest of UPA, in Cazalla de 
la Sierra, where there are several paths from where the canyon can be observed.

Viewpoint Bajos de Jadraga.

Scientific and touristic interest. Danger of falls due to large slopes and very rough terrain.
Hard transit in rainy season.

RISK

OBSERVATION POINT ACCESS

ASSESSMENT

PUBLIC USE EQUIPMENT
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33GARGANTAFRÍA STREAM CANYON
Geomorphology
At east of the village of Almadén de la Plata
Almadén de la Plata

DESCRIPTION AND INTERPRETATION
The Gargantafría in its middle course, at east of the village of Almadén de la Plata, presents a 
morphology of fluvial canyon, with a deep gorge with very steep walls.

This canyon, with a length of about 2 kilometres, has been generated by the river erosion exca-
vating a rock massif harder and less easily eroded than its surroundings, the sandstones and 
quartzites of the sedimentary unit named “Grupo Pulo do Lobo”, with approximate east-west 
orientation. This massif of rocks is cut 
by a vertical fault that is the one that 
has taken advantage by the Gargantafría 
stream to excavate the river canyon. This 
fracture is also the cause of the existen-
ce of one spring, called “Los caños del 
Gargantafría”, which makes constant the 
flow of the stream, and has been used 
since ancient times by the inhabitants of 
the region, for the construction of several 
mills, now in ruins.

The closed morphology of the canyon 
creates a shady zone, which generates 
more humid habitats that contribute a 
greater biodiversity to the area.

Ruins of an old mill on a river bank of the canyon. General aspect of the canyon.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :



76

G E O
S I T E S

76

33GARGANTAFRÍA STREAM CANYON

The village of Almadén de la Plata can be reached from the A-66 highway, by the 
A-8175 road; from Castilblanco de los Arroyos, by the SE-5405 road; and from El 
Real de la Jara and Cazalla de la Sierra, by the A-5301 road.

The best access to the canyon from the urban center of Almadén de la Plata is the 
old road between this town and Cazalla de la Sierra. In the section of this road that 
runs parallel to the Gargantafría stream, there are several paths that allow access 
to the riverbed.
Another route is by the Old Path from Almadén de la Plata to Cazalla de la Sierra, 
which starts in the vicinity of Almadén de la Plata sports field and reaches the 
canyon, in the area of Riscal de San Felipe.

OBSERVATION POINT ACCESS

ASSESSMENT

RISK

With educational and touristic interest.

Danger of falls due to great slopes and a very rough terrain. Hard transit in rainy 
season.
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It is the widest spring of the province of Seville, being the main natural discharge site for the waters 
of the subterranean aquifer “Guadalcanal - San Nicolás”. This aquifer is located in the north of the 
province of Seville, in the municipalities of Guadalcanal, Alanís and San Nicolás del Puerto, and is 
formed by massive limestones of the upper section of the formation Capas de Campoallá, of lower 
Cambrian age, with thicknesses between 100 and 200 meters; the Cerro del Hierro is one of the most 
important recharge zones of the aquifer. These limestones are affected by an intense karstification, 
which a high permeability of the rocks due the large number of holes and cracks.

The upwelling, named “Borbollón”, is located in the tectonic contact, through several faults, bet-
ween the limestone that constitute the underground aquifer “Guadalcanal - San Nicolás”, and slates 
located over that has much less 
permeability. The faults allow 
the water to escape to the surfa-
ce, appearing at several points, 
although much of the discharge 
is concentrated in two holes.

The average total flow of the 
spring is 150 liters per second, 
and the maximum flow has rea-
ched 500 liters per second. It has 
only dried on rare occasions as a 
result of long periods of drought.

77

13RIVERA DEL HUÉZNAR SPRING
Hydrogeology
Village of San Nicolás del Puerto
San Nicolás del Puerto 

DESCRIPTION AND INTERPRETATION

Limestone (permeable) Slate (impermeable) Fault 1
Fault 2

Arroyo de Martín Alvarez
o del PozueloSan Nicolás del Puerto

1

2

F
F

Geological scheme of the origin of the upwelling.

Principal well.

Carbon dioxide bubbles emerging from the well.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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The village of San Nicolás del Puerto can be reached from several sites: from 
Constantina (road SE-7102), from Las Navas de la Concepción (road SE-8101), 
from Alanís (road SE-8100), and from Cazalla de la Sierra (road SE-7101).

The Rivera del Huéznar Spring is located at the eastern end of the village of San 
Nicolás del Puerto, in a recreational area.

High didactic and touristic interest.

“Del Valle del Guadalquivir a Sierra Morena: un recorrido por la geología de la 
provincia de Sevilla”
Guía del Geolodía 2011 en Sevilla. Sociedad Geológica de España (2011).

Recreational area.
Interpretive panel.
Sierra Norte de Sevilla Greenway

OBSERVATION POINT ACCESS

ASSESSMENT

DOCUMENTATION

PUBLIC USE EQUIPMENT
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Geomorphology - Hydrogeology
Riverbed of Rivera del Huéznar
San Nicolás del Puerto 

The Huéznar Waterfalls are located in a small section of the Rivera del Huéznar River, with a series of 
small waterfalls and pools, which are declared Natural Monument of Andalusia.

The Rivera del Huéznar is divided in this zone into two branches. On the left branch there are two water-
falls of greater height, named “Chorrera Grande” and “Chorrera del Moro”, and on the right branch there 
is a group of smaller cascades named “Chorreritas”.

The origin of the waterfalls is the existence of several vertical faults that have produced various slo-
pes. The waters of the river had produced, and continue nowadays, large deposits of calcareous tuffs 
(also called travertines), because the water precipitate the calcium carbonate that carry in solution by 
the loss of pressure in the waterfalls, 
over the roots of trees and other re-
mains of the abundant riverside ve-
getation. These rocks are very cha-
racteristic, with a multitude of holes 
and tubes, produced when the roots, 
branches and leafs disappear.

The water of the river, which arise 
in the Rivera del Huéznar Spring, is 
rich in carbonates because it comes 
mainly from the “Guadalcanal - San 
Nicolás del Puerto” subterranean 
karstic aquifer, where water dissol-
ves the limestone that constitute the 
aquifer and incorporates the calcium 
carbonate.

DESCRIPTION AND INTERPRETATION

The “Chorreritas” falls. Waterfall “Chorrera del Moro”

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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From San Nicolás del Puerto by the SE-7101 road, about 2 kilometers from the 
village.

Natural Monument of Andalucia: “Cascadas del Huesna”.
Andalusian Inventory of Geo-Resources (2011), code 572: “Travertinos del 
Huesna”.

Recreational area.
Signposted public path.
Interpretive panels.

There are several viewpoints on the public path.

Possible drops due to the existence of several slopes: it is recommended not leave 
the authorized itinerary.

Serious risk of deterioration due to seasonal massive inflow.
High didactic and touristic interest.

OBSERVATION POINT ACCESS

PUBLIC USE EQUIPMENT

RISK

THREATS

CONSERVATION

ASSESSMENT
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Geosites of mining and / or archeology in Sierra Norte de Sevilla Geopark.

Mining and Archeology

29  LA TRAVIESA NECROPOLIS
18  ROMAN QUARRY OF LOS COVACHOS 
30  ROMAN QUARRIES OF LOMA DE LOS CASTILLEJOS
23  OLD QUARRIES OF MILL STONES
17  MARBLE QUARRIES IN EL REAL DE LA JARA
04  CERRO DEL HIERRO MINE
36  HERRERÍAS MINE
24  HERRERÍAS DE SAN CARLOS MINE
19  EL PEDROSO FOUNDRY 
20  ARROYO DEL CEREZO MINE
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The exploitation of the geological resources in Sierra Norte de Sevilla Geopark connects practically with the history of the beginning of the human occupation. 
There are evidences in the area of prehistoric settlers at least from the Neolithic period (6,000 to 3,500 years before Christ), who use some lithic resources for the 
manufacture of supplies and tools of stone, as well as clays for the manufacture of ceramics.

Equally from the beginning of the metals age, copper mines were exploited in different places of the Geopark: evidences are the archaeological sites in the su-
rroundings area of Almadén de la Plata, where have been located several prehistoric mines and tools of the same metal.

The Romans mined several marble hills in the municipality of Almadén de la Plata to obtain ornamental pieces, and there is evidence of the roman exploitation 
of different iron deposits in El Pedroso and San Nicolás del Puerto.

Although the most intense exploitation of geological resources took place during the nineteenth and twentieth centuries, coinciding with the Industrial Revolu-
tion that allowed advances in the extraction techniques and the transport, being fundamental the arrival of the railroad to the proximities of the big mines. The 
most outstanding examples in the Geopark of this period are the Cerro del Hierro, where iron and barite were exploited, and in the surroundings of El Pedroso 
where there was an intense iron mining to feed the blast furnaces of the Foundry of El Pedroso.

With less significance but of great importance in the region, was the long-term exploitation of several quarries of granite, limestone, marble and feldspar, to ob-
tain building materials and ornamental rocks, whose products we can appreciate today in castles, mansions, churches, etc.

 Mining and Archeology



83

G E O
S I T E S

83

29LA TRAVIESA NECROPOLIS
Mining history
Traviesa Hill
Almadén de la Plata

The necropolis of La Traviesa, located on the public forest of the same name at 
west of the village of Almadén de la Plata, was discovered in 1986 and excavated 
in 1992 and 1993. It is one of the largest necropolis of the Bronze Age (2,250 to 
1,000 years before Christ) known in southwest of the Iberian Peninsula, compo-
sed by a total of 29 burials in cists.

A cist (from Greek: κίστη, chest or box) is an individual megalithic funerary monu-
ment of small dimensions, constituted by a quadrangular grave with walls of slabs 
(flat stones) placed vertically and covered by several slabs, that form a chamber 
within which an individual was deposited in fetal position.

The topographical arrangement of the burials in La Traviesa shows a peculiar 
pattern; 28 of the cists are placed in a semicircle 
around a burial of peculiar characteristics, the cist 
number 5, which is located at a higher elevation, 
is of larger dimensions and has a tumulus structu-
re (stone mound). In this grave has been found a 
bronze halberd, which further differentiates this 
burial from the rest, in which only ceramic bowls 
have been found. This indicates that this tomb 
would correspond to a person of maximum social 
status, who has been identified by his funeral gar-
ment as the military leader of the community.

DESCRIPTION AND INTERPRETATION

One of the cist.

Overview of a sector of the 
necropolis

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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The village of Almadén de la Plata can be reached from the A-66 highway and 
Castilblanco de los Arroyos by the road A-8175, from El Real de la Jara by the road 
A-5301 and from Santa Olalla de Cala by the road SE-6405.

The necropolis is located in the Public Forest of La Traviesa, which is bordered by 
SE-6405 road, about four kilometers at west of the urban center of Almadén de la 
Plata.

Signed posted path.
Interpretive panels.

With scientific, educational and touristic interest.
“La Traviesa. Ritual funerario y jerarquización social en una comunidad de la edad 
del bronce de Sierra Morena occidental”.
Editor: Leonardo García Sanjuán (1998)
SPAL Monografías (Universidad de Sevilla)

OBSERVATION POINT ACCESS

PUBLIC USE EQUIPMENT

ASSESSMENTDOCUMENTATION
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18ROMAN QUARRY OF LOS COVACHOS
Mining - Archeology
Los Covachos Hill
Almadén de la Plata

In Roman times the region of Almadén de la Plata was one of the main centers of mar-
ble production in Andalusia, and the quarry of Cerro de Los Covachos (Los Covachos 
Hill) is a good example.

In this quarry are preserved the remains of a Roman exploitation front that was par-
tially buried by the debris of several exploitations of the XX century. This is the largest 
of the ancient documented quarries in the area, and an archaeological excavation 
conducted in 2008 allowed the exposure, valuation and more effective protection of 
this site.

In the site it is noticed various blocks extraction fronts, and the marks left by various 
stone cutting tools. This situation is exceptional, since during the 20th century the-
re was an intensive exploitation of the marble in 
this area, which eliminated the multiple remains 
of Roman activities which took place between the 
first and third centuries after Christ.

The Almaden de la Plata marble is widely docu-
mented in the cities located in the navigable area 
of the Guadalquivir River and especially in Italica 
(near Seville), as well as at different points on the 
Atlantic coast of the Bética and also in North Afri-
ca, but not on the Mediterranean coast.

DESCRIPTION AND INTERPRETATION

Detail of the works and marks of the tools.

General appearance of the Roman 
quarry, where appreciated various blocks 

extraction fronts.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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18        ROMAN QUARRY OF LOS COVACHOS

The village of Almadén de la Plata can be reached from the A-66 highway and 
Castilblanco de los Arroyos by the A-8175 road and from El Real de la Jara by the 
A-5301 road.

“Las canteras romanas de mármol de Almadén de la Plata (Sevilla)”.
Beltrán Fortes, J., Rodríguez Gutiérrez, O., López Aldana, P., Ontiveros Ortega, E. 
y Taylor, R.
En: “El marmor en Hispania: explotación, uso y difusión en época romana” (2012)

“Las canteras romanas de mármol de Almadén de la Plata (Sevilla, España): Un 
análisis arqueológico”
Taylor, R. Tesis doctoral, Universidad de Sevilla (2015).

Interpretive panels.
Santiago’s Trail.

Risk of falls due to the existence of strong slopes.

With high scientific, educational and touristic interest.

The Cerro de los Covachos is located about 1,000 meters north of the urban center 
and can be accessed from the road to El Real de la Jara or by the Santiago’s Trail 
(in the section from Almadén de la Plata to El Real de The Jara).

OBSERVATION POINT 

RISK

ACCESS

PUBLIC USE EQUIPMENT

ASSESSMENT

DOCUMENTATION
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30ROMAN QUARRIES OF LOMA DE LOS CASTILLEJOS
Mining - Archeology
Castillejos Hill
Almadén de la Plata

The marble quarries of Loma de los Castillejos (Castillejos Hill) are an excellent place to know the systems of Roman 
stonework, because it has been preserved almost entirely the exploitation holes, waste dumps, pieces not transported 
and the accesses generated during the Roman exploitation.

In the time of Roman domination, the region of Almadén de la Plata was one of the main centers of production of 
marble in Andalusia. The quarry of the Cerro de los Covachos is an example of many places of exploitation that should 
have existed at that time, given the abundance of hills crowned by marbles in the region. However, few places of that 
time have been preserved with certain integrity, since during the 20th century there was an intensive exploitation of 
marbles that eliminated old quarries traces.

These quarries are located in Castillejos Hill, distant about 16 km southeast of the village of Almadén de la Plata. The 
area of   the old exploitation is located on the northwest slope of the western elevation and extends over 4 hectares. 
This area has not been exploited in the second half of the twentieth century.

The site is constituted by three open cliffs on the slope of the hill resembling three circuses. In these cliffs are preser-
ved the linear traces of the wooden wedges, which, after moistening, 
caused the blocks to detach by mechanical pressure, following the 
desired line. The accumulations of debris circle the hillside below the 
cliffs. The most interesting are the half-finished pieces that highlight 
the debris: a total of 15 medium-sized blocks (the largest is several 
meters long). 

It is not known at the moment what was the route of transport of the 
extracted marble to Italica (Seville): if a secondary terrestrial route 
was used through the valley of the Viar river that reached Naeua (Can-
tillana, Seville), or was transported to Almadén de la Plata in a first 
phase, and then continue along the Roman road to Castilblanco de 
los Arroyos and from there to Italica. 

DESCRIPTION AND INTERPRETATION

A large marble block abandoned.

Several pieces in an exploitation hole.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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30ROMAN QUARRIES OF LOMA DE LOS CASTILLEJOS

The village of Almadén de la Plata can be reached from the A-66 highway and 
Castilblanco de los Arroyos by the A-8175 road and from El Real de la Jara by the 
A-5301 road.

With scientific, educational and touristic interest.

From Almadén de la Plata take the El Pedroso cattle path towards the southeast 
and about 10 kilometers take the path to Risco de La Salteneja and Loma de los 
Castillejos.
The quarries are located in a private estate so the access is restricted.

“Las canteras romanas de mármol de Almadén de la Plata (Sevilla, España): un 
análisis arqueológico”.
Taylor, R. Tesis doctoral, Universidad de Sevilla (2015).

OBSERVATION POINT ACCESS

ASSESSMENT

DOCUMENTATION
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23OLD QUARRIES OF MILL STONES
Archeology
Calzadilla stream and adjacent ravines
Almadén de la Plata

In the bed of Calzadilla stream and in adjacent ravines, there are several extraction 
fronts of hand mills stones, of late-Roman age.

A first group of quarries is located in the riverbed of a tributary of Calzadilla stream, 
with at least 20 extractions holes of 50 centimeters of diameter. The second group 
is located downstream, with a few extraction holes. Other quarries are found in the 
nearby bed of Calzadilla stream, where besides the holes of hand mills, there are 
marks of the extraction of water mills stones, 80 centimeters of diameter. The ex-
traction zones are restricted to certain areas where there is a thick sandstone, or 
micro-conglomerate, with rounded pebbles with a size less than 1 centimeter.

The disappearance of the majority of the production marks makes difficult to de-
fine the extraction method. Apparently, first was cut a circular 
trench around the future cylinder, by direct percussion with a 
pick or by indirect percussion with hammer and chisel, and then 
were perforated many small orifices at radial regular intervals 
for separate the cylinder; it isn’t known whether these holes 
were sufficient to divide the block or if they were produced to 
introduce small wedges of iron or wood.

The age of these quarries is unclear, although the valley of the 
Viar was an important commercial artery from very early times. 
The smaller cylinders are larger and flatter than the typical Ro-
man hand mill. They are also narrower and lighter than the mo-
dern hand mill to produce animal fodder (19th-20th centuries). 
It is suspected that it date from the late Roman or Middle Ages, 
possibly during Islamic domination.

DESCRIPTION AND INTERPRETATION

Aspect of one of the extraction fronts of 
hand mill stones.

Marks of extraction of a water mill stone.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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23OLD QUARRIES OF MILL STONES

The valley of Calzadilla stream is accessed by El Pedroso cattle parh, from the vi-
llage of Almadén de la Plata, or from Cantillana and / or El Pedroso by the road 
A-432.
Can also access El Pedroso cattle path from Cazalla de la Sierra, by the A-450 road 
and then down by the path that crosses the Public Forest Dehesa de UPA.

The best extraction fronts are located in the northern sector of the Viar Basin, 
about 6 kilometers from the village of Almadén de la Plata, in the area where El 
Pedroso cattle path runs parallel to Calzadilla stream.

Vargas Durán, M. A.; Anderson, T.J.; Gil Toja, A; and Pérez de Guzmán Puya, R. 
(2011)
 “Millstone and Quern Quarries in the Viar Basin, Province of Seville, Spain”.
Seen through a millstone (Bergen, Norway).

With scientific, educational and touristic interest.

Danger of destruction by river erosion.
Possible damages by forestry and agricultural activities.

OBSERVATION POINT ACCESS

DOCUMENTATION

ASSESSMENT

THREATS
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17ANCIENT MARBLE QUARRIES IN EL REAL DE LA JARA
Mining and Archeology
Beside La Encina industrial area 
El Real de la Jara

In the vicinity of the urban center of El Real de la Jara there are quarries of mar-
bled limestones, which were used for the extraction of stone blocks that were uti-
lized in the construction of the El Real de la Jara Castle.

At south of the village of El Real de la Jara there is a small mountain chain consti-
tuted by an alignment of marbled limestones, petrologically similar to the Lower 
Cambrian limestones that exists in other areas of Sierra Norte. These limestones 
are located within the contact aureole of the Santa Olalla de Cala pluton, so they 
were affected by a certain degree of metamorphism, recrystallized and partially 
replaced by silicate minerals, especially amphiboles.

These limestone quarries were used in the Middle Age for the extraction of buil-
ding stones.

The exploitation of these quarries was very superficial; the natural slope of the hill 
is modified only by several irregular steps of low height.
In the generated platforms could be seen the fronts where the rock blocks were 
extracted.

DESCRIPTION AND INTERPRETATION

General appearance of the quarries.

Exploitation fronts.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST
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17ANCIENT MARBLE QUARRIES IN EL REAL DE LA JARA

The village of El Real de la Jara can be reached from the A-66 highway by the 
A-5301 road, from Almadén de la Plata by the A-5301 road, and from Cazalla de la 
Sierra by the SE-179 road.

Educational and touristic interest. Risk of falls due to the existence of embankments at different levels.

The quarries are located in the La Encina Industrial Area, which is located at the 
entrance of the village by the A-5301 from the A-66 highway.

OBSERVATION POINT ACCESS

ASSESSMENT RISK
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04CERRO DEL HIERRO MINE
Mining history
Cerro del Hierro
San Nicolás del Puerto - Constantina

DESCRIPTION AND INTERPRETATION

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :

ELEMENTS OF INTEREST

Cerro del Hierro was the largest iron ore mine in Sierra Norte de Sevilla during the 19th and 
20th centuries.

It is an excellent example of the iron mines related with the limestones of Capas de Cam-
poallá Formation, common in the northeastern region of the geopark. These mines are cha-
racterized by the existence of a primary mineralization inside the limestones, originated by 
the sedimentation of silts and sands with high iron content between the carbonates in the 
marine platform, and a later concentration associated to the first processes of karstification 
during the Lower Cambrian (540 to 520 Ma). In numerous places of Cerro del Hierro can see 
the paleokarst holes filled with iron oxides.

There is evidence of its exploitation in Roman times, and there are quo-
tes about the Cerro del Hierro in the Middle Age, according to various 
Muslim and Christian sources, but the maximum exploitation was made 
by the Scottish company William Baird Mining and Co. Ltd., from the 
late nineteenth century (1893) to the mid-twentieth (1946), which ex-
tracted large quantities of massive iron and oligist.

In its last stage till the end in the 1980s, the mine was under the owner-
ship of a cooperative formed by the workers, who exploited the barite 
dikes and veins of the area.

The mining has been an open pit operation, which has greatly modified 
the terrain relief.

There are multiple mining holes of various sizes, up to five levels of te-
rraces at different heights generated during the operation, extraction 
routes of the ore and several tunnels that communicated various ex-
traction holes, as well as the remains of multiple buildings.

View of the Ochre hole and terrace.

Aerial view of Cerro 
del Hierro in the 

1950s.
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04CERRO DEL HIERRO MINE
OBSERVATION POINT ACCESS

ASSESSMENT

CONSERVATION

PUBLIC USE EQUIPMENT RISK

THREATS

In the road SE-7102, between Constantina and San Nicolás del Puerto, about 11 
kilometers from Constantina, exit the access road to the old mining village, and 
from there is the access lane to the parking lot and the Information Point.

The Information Point is the access to the viewpoint and the trails through  Cerro 
del Hierro.

High scientific, educational and touristic value.

Serious risk of damage due to large numbers of visits and illegal collection of 
minerals, rocks and fossils.

Dangers for people due to the large number of holes and slopes: it is recommended 
not to abandon the authorized routes.

Natural Monument of Andalusia.
Inventory of Geo-resources (2011), code 577: “Cerro del Hierro Complex”.

Information Point of Cerro del Hierro.
Several signposted paths: Rebollar, Cerro del Hierro.
Viewpoint and interpretive panels.
Greenway of Sierra Norte de Sevilla.
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36HERRERÍAS MINE
Mining
At west of the village of Guadalcanal
Guadalcanal

This mine is another example of the iron mineralization set in Lower Cambrian 
karstified limestones.

The Herrerías mine is located on a small hill in the foothills of the Sierra del Agua, 
at west of the village of Guadalcanal, near the northern border of the wide valley 
of Rivera de Benalija river. The mine worked the iron that exists in the holes bet-
ween the massive limestones of Capas de Campoallá Formation. The characteris-
tics of limestones, minerals present in the ore (oligist, hematite and limonite), and 
the morphology of the karst elements, are very similar to those found in Cerro 
del Hierro, 24 kilometers to the southeast, and in La Jayona, 10 kilometers to the 
northwest.

The mine has small dimensions: about 300 by 200 meters in length, and was in 
operation in the first half of the twentieth century.

DESCRIPTION AND INTERPRETATION

General view of a mine hole.

Detail of carbonate deposits in small gours Detail of the oligist mineralization.One of the mine dumps.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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36HERRERÍAS MINE

The village of Guadalcanal can be reached from Alanís and Fuente del Arco 
(Extremadura) by the A-433 road, and from Cazalla de la Sierra, by the A-8200 road.

Due the small size of the mine there are few mining elements: an elongated open-
pit with several holes of exploitation and an average depth of about 30 meters; 
some extraction cuttings; several short tunnels that served to extract the mineral 
and to displace the waste, and diverse dumps surrounding partially the hill in the 
south zone.

Karstic deposits of carbonates, calcite and siderite, are currently produced in 
form of small gours and flows in the lower tunnel and in several of the walls.

At west of the village of Guadalcanal begin the road to La Jayona (Extremadura). 
At a distance of one kilometer begin the path that descends to the valley of Rivera 
de Benalija river. At a distance of about a kilometer is the Herrerías Mine.

Danger of falls due to the existence of multiple slopes. Danger of rock collapses.

With scientific, educational and touristic interest.

ASSESSMENT

RISK

ELEMENTS OF INTEREST

OBSERVATION POINT ACCESS
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24HERRERIAS DE SAN CARLOS MINE
Mining
El Andévalo
El Real de la Jara

In the region between the villages of Almadén de la Plata and El Real de la Jara there are a few iron 
mines with a different typology than other iron mines of the Geopark.

The first group of iron mines consists on mineralization of sedimentary origin intro Cambrian li-
mestones, such as the mines of Cerro del Hierro (San Nicolás del Puerto and Constantina) and 
Herrerías (Guadalcanal). The second group consists on mineralization in folds on limestones and 
slates of Cambrian age and in dikes that cross these folds, like the mines located in Sierra de El 
Pedroso. A third group is related to magnetite bodies included in volcano-sedimentary deposits of 
Lower Cambrian age, which is the case of the mines at south of El Pedroso village.

The Mine of Herrerías de San Carlos, also called La 
Nava, is an old iron mine, which exploited a vertical dike 
of oligist that crosses sandstones and slates of the se-
dimentary formation “Alternancia de Cumbres”, Lower 
Cambrian age. This site was mined by the company Mi-
nera del Andévalo, S.A., between the mid-1950s, when 
the company put this field in operation with openwork, 
until the 1970s.

It consists of two elongated open-pits, northwest-
southeast directions that are scarcely 100 meters 
apart. This site presents a vein with a width in surface 
of about 6 meters, and a length of 500 meters, consti-
tuted by oligist and hematites with muddy and mirror 
facies. In depth, the hematite is associated with pyrite 
and traces of chalcopyrite and magnetite.

DESCRIPTION AND INTERPRETATION

One of the open-pits.

Overview of the dump and the remains of the auxiliary buildings of the mine.Aspect of the oligist / hematite seam.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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24HERRERIAS DE SAN CARLOS MINE

The area can be reached from El Real de la Jara and Almadén de la Plata by the 
A-5301 road.

Danger of falls due to strong slopes and presence of holes. Discharge of waste.

With scientific and educational interest.

In the A-5301 road, direction to El Real de La Jara, about 7 kilometers from the 
village of Almadén de la Plata, there is a dirt track of about 700 meters long that is 
the access to the mine that is in a private property.

OBSERVATION POINT ACCESS

ASSESSMENT

RISK THREATS
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19EL PEDROSO FOUNDRY
Arquelogy - Mining history
Crossing of the A-432 road with the Arroyo de San Pedro
Cazalla de la Sierra

The foundry, or factory, of El Pedroso has been protagonist of one of the most relevant histories of the in-
dustrial revolution in South Spain. The factory was for many years the crucial centre of the industrial and 
economic activity of a vast territory, because in the municipal area of   El Pedroso were concentrated several 
iron mines.

The first attempt of exploitation and development of the iron exploitations of the zone was promoted by 
the Compañía de Minas y Fábricas de El Pedroso, in the first half of the nineteenth century. This company 
collected almost all important mining property of El Pedroso and its vicinity, as well as Cerro del Hierro. 
The company, after having assembled this important mining heritage, 
built the industrial complex Fábrica de El Pedroso, a few kilometers from 
this village, at the confluence of Rivera del Huéznar river and San Pedro 
stream, grouping in it factories and metallurgical facilities

In the mid-nineteenth century, it had: “a waterfall of 17 meters and 1 cu-
bic meter per second, which produced the driving energy that move the 
machines and the special lathes of cylinders, three cylinder trains with 
presses and scissors, blowing machine for blast furnaces, ore and fluxes 
crusher, hammer of tuning and stones to thin mines”. It also had steam 
engines as a complement to the hydraulic blower machine for blast fur-
naces. In 1890 a third blast furnace was built to work with coal as a com-
plement to the two existing that operate with charcoal. It also had various 
auxiliary constructions and shelters for 500 workers and their families, 
schools, and a hydraulic plant, as well as other plants.

The high extraction and transportation prices of the coal of Villanueva del 
Río, as well as the low quality, blocked the successful running of the busi-
ness, obliging the company to transfer its most important mines. In 1895 
the factory is paralyzed due to high production costs.

DESCRIPTION AND INTERPRETATION

Buildings ruins.

Plan of the Reform Project of the El Pedroso Factory in 1910.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
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19EL PEDROSO FOUNDRY

The Foundry, located about 6 kilometers from the village of El Pedroso and about 
9 kilometers from the village of Cazalla de la Sierra, is accessed by the A-432 road.

“La Ferrería  de El  Pedroso en el Periodo Elorza  1831-1844”.
Antonio Villalba  Ramos (2011)
TRABAJO 24 • Universidad de Huelva 

Proyecto Fábricas y Minas de la Sierra Norte de Sevilla: “Itinerario fabril y minero 
de la Rivera del Huéznar”
Documento resumen.
Santiago Zuleta
Consejería de Fomento y Vivienda, Junta de Andalucía.

Located on a private property.
It can be seen from the road A-432 or from the mountain range de El Pedroso.

With educational and touristic interest.

Destruction of the remains due to total abandonment and lack of restoration.

THREATS

ASSESSMENT

DOCUMENTATION

OBSERVATION POINT ACCESS
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20ARROYO DEL CEREZO MINE
Mining
Nava Alta
Alanís

At northeast of the village of Alanís, in the foothills of Sierra del Aire, there are several copper 
mines that were exploited ephemerally in the 1950s. The Arroyo del Cerezo Mine, also known 
as Discusión Mine, is one of these exploitations.

The copper mines in this region are located along a northwest-southeast line and at a distan-
ce of less than 3 kilometres from each other. The mineralization of copper, mainly malachite, 
is irregularly disseminated in the Malcocinado Formation lavas.

In this mine there are a small open-pit where the mineralization was extracted, and a Dorr 
thickeners plant, where the malachite was dissolved with sulphuric acid, isolated the cop-
per by gravity, which later was moved to the El Robledo electrolysis plant, distant about 2 
kilometers to the north.

Exploitation hole.

Mineral concentrating tanks.

Small malachite minerals (green colour) in the concentration tanks.Treatment plant constructions ruins.

N A T U R E :
L O C A T I O N :
M U N I C I PA L I T Y :
DESCRIPTION AND INTERPRETATION
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Road A-447 from Alanís to Fuente Obejuna.

With scientific, educational and touristic interest. Holes and slopes without fencing.

Next to the bridge over the Arroyo del Cerezo stream, at kilometer 46.8 of the 
A-447 road.

OBSERVATION POINT ACCESS

ASSESSMENT RISK
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strength: competent beds tend to deform by either buckling or faulting/fracturing, and in-
competent beds tend to deform more plastically.
Contact aureole or Contact metamorphism: Contact metamorphism occurs typically 
around intrusive igneous rocks as a result of the temperature increase caused by the intru-
sion of magma into cooler country rock.
Continental shelf: It is an underwater landmass which extends from a continent, resulting in 
an area of relatively shallow water (with depths inferior to 200 meters) known as a shelf sea.
Crystal: Solid material whose constituents (such as atoms, molecules, or ions) are arranged 
in a highly ordered microscopic structure, forming a lattice that extends in all directions. 
Detritic or clastic: Pre-existing rock fragments or pre-existing minerals mechanically accu-
mulated.
Differential erosion: Erosion that occurs at irregular or varying rates, caused by the differen-
ces in the resistance and hardness of surface materials; softer and weaker rocks are rapidly 
worn away, whereas harder and more resistant rocks remain to form ridges, hills, or moun-
tains.
Dip: The steepest angle of descent of a layer, bed or feature relative to a horizontal plane, 
and is given by the number (0°-90°) as well as a letter (N,S,E,W) with rough direction in which 
the bed is dipping downwards.
Ecosystem: In a natural system, a group of interconnected elements, formed by the interac-
tion of a community of organisms with their environment.
Electrolysis: Process that separates the elements of a compound by the electricity: capture 
of electrons by cations at the cathode (reduction) and release of electrons by anions at the 
anode (oxidation).
Erosion: The process by which the surface of the earth is worn away by the action of water, 
glaciers, winds, waves, etc.
Extensional tectonics: Extensional tectonics is associated with the stretching and thinning 
of the crust (or lithosphere). Structures that respond to extensional movements.
Facies: The appearance and characteristics of a sedimentary deposit, especially as they 
reflect the conditions and environment of deposition and serve to distinguish the rock from 
contiguous deposits.
Fault: Break in the continuity of a body of rock or of a vein, with dislocation along the plane 
of the fracture (fault plane). They can be normal, reverse, oblique-slip or strike-slip.
Fault breccia: Breccia than results from the grinding action of two fault blocks as they slide 
past each other; subsequent cementation of these broken fragments may occur by the intro-
duction of mineral matter in groundwater.
Fault plane: It is the fracture surface of a fault.
Fining-upward succesion: A sedimentary sequence with decreases of the grain size towards 
the top; it’s generally found in river point bars and deposits of turbidity flow.
Flysch: Sequence of sedimentary rocks that is deposited in deep marine environment in the 
foreland basin of a developing orogen. Flysch is typically deposited during an early stage of 
an orogeny.
Fold: Deformation of rocks in which elements with flat and planar surfaces, such as sedimen-
tary strata or schistosity planes, are bent or curved as a result of continuous deformation.
Foliation: Any penetrative planar fabric present in metamorphic rocks. The arrangement in 

Accretionary wedge or accretionary prism: Accumulation of deformed sediments with a 
wedge form in a zone of subduction (convergent plate boundary).
Aquifer: An underground body of water-bearing permeable rock, rock fractures or unconsoli-
dated materials (gravel, sand, or silt) from which groundwater can be extracted.
Alpine Orogeny: Orogenic phase in the Late Mesozoic and the current Cenozoic that has 
formed the mountain ranges of the Alpine belt.
Anticline: Type of fold that is an arch-like shape and has its oldest beds at its core.
Anticlinorium: A compound anticline, consisting of a series of subordinate anticlines and 
synclines, the whole having the general contour of an arch.
Antiform: It’s a fold with anticline shape but with the age of the strata unknown.
Archaeocyatha, Archeocytes or archaeocyathids: Is a taxon of extinct, sessile, reef-buil-
ding marine organisms of warm tropical and subtropical waters that lived during the early 
(lower) Cambrian period.
Archeology: The study of human activity through the recovery and analysis of material 
remains.
Basement: The rocks below a sedimentary platform, or more generally any rock below sedi-
mentary rocks or sedimentary basins that are metamorphic or igneous in origin.
Basin: Depressed area of   the Earth’s crust; oceans, seas and lakes.
Batolith: Large emplacement of igneous intrusive (also called plutonic) rock that forms from 
cooled magma deep in the Earth’s crust.
Biodiversity: The biological diversity of a region with its multiple forms of life; the animal 
and plant species in their environment.
Biozone or biostratigraphic zone: Set of sedimentary strata that are characterized by an 
overlapping range of fossils.
Boudin or boudinage: Structures formed by extension, where a rigid tabular body, is stret-
ched and deformed amidst less competent surroundings.
Box fold: Polygonal fold with flat and approximately parallel flanks. Repeated folded that 
seems closed on itself, with the flanks disconnected from the original surface.
Breccia: Rock composed of broken fragments of minerals or rock cemented together by a 
fine-grained matrix that can be similar to or different from the composition of the fragments.
Calcareous concretion: Accumulation within a rock of calcium carbonate (calcite or arago-
nite) transported in solution by water.
Caliche: Hardened deposit of calcium carbonate that sediments with other materials, such 
as gravel, sand, clay or silt.
Cambrian: First period of the Paleozoic Era, of the Phanerozoic Eon (541-485 Million years).
Cenozoic: The current and most recent of the three Phanerozoic geological eras, following 
the Mesozoic Era and covering the period from 66 million years ago to the present day.
Chemical weathering: Changes in the composition of rocks, often transforming them, when 
water interacts with minerals to generate various chemical reactions. 

Competence: Degree of resistance of rocks to deformation in terms of relative mechanical 
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sheets that acquires the material that forms certain rocks when they are subjected to great 
pressures. This feature appears where had been high metamorphism and strong deforma-
tion.
Formation or geological formation: A certain number of rock strata that have a compara-
ble lithology, facies or other similar properties. It’s the fundamental unit of lithostratigraphy.
Fossil: The preserved remains or traces of animals, plants, and other organisms from the 
remote past, that has been petrified after chemical and physical processes.
Fracture: The separation under pressure in two or more pieces of a solid body under the ac-
tion of stress. The word is usually applied to crystals or crystalline materials, gems and metal, 
as well as to the surface and / or interior of the terrain.
 geodiversity: Is the variety of earth materials, forms and processes that constitute and 
shape the Earth, either the whole or a specific part of it. It refers to the number and variety of 
geological or abiotic elements present in a place, testimonies of all terrestrial processes that 
have occurred throughout its geological history.
geological domain: Geographic territory with a set of rocks of age, composition or structural 
characteristics different from those of another region.
geological Heritage: A number of places of geological interest that highlights in: Scientific 
interest (events record and geological processes that allows understanding the past); Singu-
larity (unique or infrequent geological sites and elements); Representation (places and ele-
ments representative of geological materials, structures and / or processes); Aesthetic value 
(beauty, spectacular, excitability); Didactic value (easy to explain and understand materials, 
structures and / or geological processes).
geological resource: Mineral, rock or other element (groundwater, gas, etc.) generated by 
geological processes on Earth and useful for humans.
geology: Science that studies the solid Earth, the rocks of which it is composed, and the pro-
cesses by which they change over time.
geomorphology: It is the science that studies the forms of the terrestrial relief and its confi-
guration, as well as the processes that generate and transform the Earth’s surface.
giant’s kettle, giant’s cauldron or pothole: Is a cavity or hole which appears to have been 
drilled in the surrounding rocks by whirlpools of water bearing stones, gravel, and other 
detritus.
gondwana: Is the name of an ancient supercontinent that resulted from the southern portion 
of Pangea, when the Tethys Sea    spread to the west. South America, Africa, Australia, Hindus-
tan, Madagascar and Antarctica emerged from Gondwana.
granite tors: Set of landforms created by atmospheric weathering on plutonic rocks.
graptolites (graptolithina): An extinct class of hemichordates phylum. They are fossils of 
colonial animals known mainly from Upper Cambrian to Lower Carboniferous.
Halberd: A two-handed pole weapon in a shaft of wood of about two meters in length and 
that has in its head a spear tip.
Hinge line: Line that joins the points of maximum curvature of a folded surface.
Holistic Approach: It is the treatment of a theme emphasizing that the whole is more than 
merely the sum of its parts.
Hydrogeology: Science that studies the occurrence and distribution of underground water.
Hydrology: It is the scientific study of the occurrence, circulation, distribution, and properties 

of the waters of the earth and its atmosphere.
Inland sea or Epicontinental Sea: A shallow sea located over a continent.
Intraformational breccia: Sedimentary deformation structures, formed by the internal slip 
and breakage of sediments inside a layer.
Isotropic: Of equal physical properties along all axes; the characteristic of some bodies who-
se physical properties do not depend on the direction in which they are examined.
Joint: A break in the continuity of a layer or body of rock, that hasn’t any visible or measura-
ble movement parallel to the surface of the fracture.
Karst: Landscape formed from the dissolution and/or precipitation of soluble rocks such as 
limestone, dolomite, salts or gypsum. It is characterized by underground drainage systems 
with sinkholes and caves. 
Karstic cavity: Cavity formed by karstic dissolution.
Knight’s stones: Is a large plutonic rock that rests on the ground, or on another, on a narrow 
base that gives it certain instability.
Lahar: A landslide of wet volcanic debris on the side of a volcano.
Landscape: The visible features of an area, its landforms and how they integrate with natu-
ral or man-made features. 
Limestone pavement (lapiaz): Is a natural karstic landform consisting in a flat, incised 
surface of exposed rock. The lapiaz appear in outcrops of limestone or gypsum produced by 
the surface dissolution of the rock by meteoric water.
Laurasia: The more northern of two supercontinents (the other being Gondwana) that for-
med part of the Pangaea supercontinent. At the end of the Jurassic the disintegration of the 
supercontinent Pangea separates Laurasia off Gondwana by the opening of the Tethys Sea. 
Laurasia was later divided into Eurasia and North America.
Limb: The two flanks of a fold. Its inclination or dip is measured in degrees  with respect to 
the horizontal.
Lineation: Linear structural features within rocks. There are several types of lineation: inter-
section, crenulation, mineral and stretching.
Lithic: Pertaining to or consisting of stone.
Magma: Molten or semi-molten material (volatiles and solids) beneath or within the earth’s 
crust, from which igneous rock is formed.
Mesozoic Era or Secondary Era: Is a division of the geological time from about 252 to 66 mi-
llion years ago. Mesozoic means “middle life” because is preceded by the Paleozoic (“ancient 
life”) and succeeded by the Cenozoic (“new life”).
Metamorphism: Change in the structure or constitution of a rock due to the increase of heat 
and/or pressure.
Mineral: A naturally chemical compound, usually of crystalline form and abiogenic in origin 
that has one specific chemical composition.
Mineralization: Convert something into a mineral substance. Process by which certain mine-
rals replace the organic material of the body of an organism that was buried into sediments.
Mining: It is the selective extraction of minerals and other materials from the earth’s crust 
from which a benefit can be obtained, as well as the primary economic activity related to it.
Neoproterozoic Era: The unit of geologic time from 1,000 to 541 million years ago. It is the 
last era of the Precambrian Supereon and the Proterozoic Eon.
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Normal fault or extensional fault: Fault where hanging wall moves downward, relative to 
the footwall.
Oceanic ridge: The oceanic ridges are large underwater elevations located in the central 
part of the Earth’s oceans. They have an average height of 2000 to 3000 meters and have a 
central valley named rift, where magma leaves continuously from the lithosphere, forming 
new portions of oceanic crust.
Open-pit: Surface mining technique of extracting rock or minerals from the earth by their 
removal from an open pit or borrow.
Ordovician: The second geologic period of the Palaeozoic Era. The Ordovician spans 41.2 Ma 
from the end of the Cambrian (485.4 Ma) to the start of the Silurian (443.8  Ma).
Outcrop or rocky outcrop: A visible exposure of a stratum or other rock at the surface of the 
earth.
Overthrust fault: Low dip reverse fault in which the hanging wall was the one that moved.
Paleogeography: Science of representing the earth’s geographic features of any part of the 
geologic past.
Palaeontology: Science of the forms of life existing in the geologic periods, as represented by 
their fossils. It includes the study of fossils to determine organisms’ evolution and interactions 
with each other and their environments.
Paleozoic Era: The earliest of three geologic eras of the Phanerozoic Eon, from 541 to 252.17 
Ma, between the Proterozoic Eon and the Mesozoic Era.
Pangaea or Pangea: A supercontinent that existed at the end of the Paleozoic and early 
Mesozoic eras that grouped most of the Earth’s emerged lands. It assembled from earlier 
continental units approximately 335 Ma and it began to break apart about 175 Ma.
Pelagic zone: Any water in a sea or lake that is neither close to the bottom nor near the sho-
re. The pelagic zone in ocean is the water column that is not on the continental shelf.
Petrification: the process by which organic material becomes a fossil through the replace-
ment of the original material and the filling of the original pore spaces with minerals.
Pluton: A body of igneous rock that solidified far below the surface of the Earth. Plutons 
include batholiths, stocks, dikes, sills, laccoliths, lopoliths, and other igneous bodies.
Porosity or void fraction: Is a measure of void spaces in a material, expressed as a percen-
tage of the volume of the pores to the total volume of the mass.
Precambrian: The earliest period of Earth’s history, set before the current Phanerozoic Eon. 
It spans from the formation of Earth about 4,600 Ma to the beginning of the Cambrian Period, 
about 541 Ma. 
Prehistory: Human history in the period before recorded events (about 3300 BC).
Primary porosity: The original porosity system in a rock.
Quarry: Place from which diverse rocks (dimension stone, rock, construction aggregate, 
riprap, sand, gravel, or slate) has been excavated from the ground.
Quaternary: Current and most recent of the three periods of the Cenozoic Era, with an 
approximate duration of about 2 million years. It is divided into Pleistocene (ancient Quater-
nary) and Holocene (present).
Relief or terrain: It is the form that presents the terrestrial surface produced by the simulta-
neous action of the internal and external geological processes.

Reverse (thrust) fault: Fracture through which there has been a displacement in which the 
hanging wall moves up relative to the footwall.
Rifting: It is the process of formation of rifts; linear topographical depressions and basins 
where the earth’s crust and lithosphere are being pulled apart in an extensional tectonics.
Rimstone or gours: Is a type of speleothem in the form of a stone dam, a calcareous deposit 
forming a dam at the edge or outlet of an overflowing pool of water. 
Ripple marks:  Sedimentary structures that indicate agitation by water (current or waves) or 
wind.
River bed or stream bed: The channel bottom of a stream, river or creek, the physical confi-
ne of the normal water flow.
Rock: It is a natural substance, a solid aggregate of one or more minerals or mineraloids.  
Schistosity: Mode of foliation that occurs in certain metamorphic rocks as a consequence 
of the parallel alignment of platy and lath-shaped mineral constituents; parallel planes of 
disjunction in a schistose rock (slates and schists).
Sedimentation: Process of accumulation by deposition of all those materials that had pre-
viously been transported in a fluid (water, wind, etc). It takes place when the energy condi-
tions of transport agents decreases.
Sedimentary basin: Region of earth surface of long-term subsidence creating accommoda-
tion space for infilling by sediments.
Series (stratigraphy): a sequence of strata defining a chronostratigraphic unit; a unit of 
rock layers formed during a certain time interval. 
Silicification: Process by which wood, bones, shells and other materials fossilize and petrify, 
while preserving their original structure, by the replacement of their components by silicates, 
such as cryptocrystalline quartz.
Silurian: A geological period from the Paleozoic era that began 444 Ma (from the end of the 
Ordovician) and ended 416 Ma (in the beginning of the Devonian).
Soil: The portion of the earth’s surface, resulting from the alteration of rocks by weathering 
and by the action of organisms. It is the interface between land, air and water.
Speleothem, or cave formations. Secondary mineral deposits formed in a karstic cave.
Stratum: Single bed of sedimentary rock, generally consisting of one kind of matter repre-
senting continuous deposition. 
Stretching lineation: Mineral lineation is formed by shearing of rocks during asymmetric 
deformation of a rock mass. 
Strike-slip fault: Fault where the displacement is horizontal and parallel to the direction of 
the fault trace. Strike-slip faults with left-lateral motion are known as sinistral faults. Those 
with right-lateral motion are known as dextral faults. 
Stromatolites or stromatoliths: Laminated calcareous fossil structure formed in shallow 
water by the trapping, binding and cementation of sedimentary grains by biofilms (microbial 
mats) of microorganisms, especially cyanobacteria. 
Subduction: Geological process that takes place at convergent boundaries of tectonic plates 
where one plate moves under another and sinks into the mantle. Regions where this process 
occurs are known as subduction zones.
Suture (geology): It is a joining along a major fault zone, of separate terranes (tectonic 
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units) that have different tectonic, metamorphic and paleogeography histories.
Syncline: Fold with the younger layers located in the centre of the structure.
Synclinorium: Composed syncline structure of regional scale, consisting of a succession of 
anticlines and synclines, in a way that the wrapping surfaces of the tolds are a syncline.
Taxon (biology): A group of one or more organisms that form a unit related organisms. A 
taxon is usually known by a particular name (a Latin name) and within a particular ranking. 
Tectonics: The process that controls the structure and properties of the Earth’s crust and its 
evolution through time. In particular, it describes the processes of mountain building, the be-
haviour of the old cores of continents known as cratons, and the ways in which the relatively 
rigid plates that constitute the Earth’s outer shell interact with each other.
Tectonic plate: A fragment the earth surface that moves as a rigid block without an internal 
deformation over the asthenosphere: the upper mantle of the Earth. 
Terrigenous: Sediments derived from the erosion of rocks on land. Consisting of sand, mud, 
and silt carried to sea or lakes by rivers, their composition is usually related to their source 
rocks.
Tethys Ocean: An ocean that existed between the continents of Gondwana and Laurasia 
during much of the Mesozoic era, before the opening of the Indian and Atlantic oceans during 
the Cretaceous period. It is also referred to as the Tethys Sea or Neotethys. 
Thickness: Width of a layer. Distance existing at a given point, between the surfaces that 
limit a reef, dike, stratum or set of layers, measured perpendicular to the largest of its dimen-
sions.
Trilobites: Fossil group of extinct marine arthropods that form the extinct class Trilobita. The 
first appearance of trilobites in the fossil record defines the base of the Early Cambrian period 
(521 Ma), and they flourished throughout the lower Paleozoic era before beginning a drawn-
out decline to extinction during the Devonian. Trilobites finally disappeared in the mass 
extinction at the end of Permian period.
Valley: Low area between hills, often with a river running through it. In geology, a valley or 
dale is a depression that is longer than it is wide. 
Variscan Orogeny or Hercynian Orogeny: Geologic mountain-building event caused by 
Late Paleozoic continental collision between Laurussia and Gondwana to form the supercon-
tinent of Pangaea. 
Vesicle texture: Volcanic rock texture characterized by a rock being pitted with many cavities 
(known as vesicles) at its surface and inside, caused by the escape of gases.
Volcanic crater: Cup-shaped depression in the ground caused by volcanic activity. During 
volcanic eruptions, molten magma and volcanic gases rise from an underground magma 
chamber, through a tube-shaped conduit, until they reach the craters and the gases escape 
into the atmosphere and the magma is erupted as lava or pyroclast.
Weathering: The various mechanical and chemical processes that cause exposed rock, 
through contact with the earth’s atmosphere, waters, and biological organisms to decompo-
se. 

Minerals
Amphibole: Set of calcium, magnesium and iron meta-silicates. The most common minerals 
in basic metamorphic and plutonic rocks are hornblende and actinolite. They are fundamental 
minerals of magmatic rocks, and an essential component of amphibolite.
Apatite: Group of phosphate minerals, usually referring to hydroxylapatite, fluorapatite and 
chlorapatite. Its approximate chemical composition is Ca5 (PO4 ) 3 (F, Cl, OH).
Barite: Barium sulphate (BaSO4 ). The barite group consists of barite, celestine, anglesite and 
anhydrite and is the main ore of barium.
Biotite: Is a common phyllosilicate mineral within the mica group, with the approximate chemi-
cal formula K(Mg, Fe)3 AlSi3O10 (OH, F)2.
Calcite: Carbonate mineral and the most stable polymorph of calcium carbonate (CaC03); main 
mineral in limestones.
Cordierite: Magnesium, iron and aluminum silicate. A solid solution exists between Mg-rich 
cordierite and Fe-rich sekaninaite with a series formula: (Mg, Fe)2 Al3 (Si5 AlO18 ). 
Dolomite: Mineral composed of calcium magnesium carbonate [CaMg (CO3 )2 ]. It is produced by 
ion exchange calcium - magnesium in calcite.
Epidote: It is a calcium, aluminum iron sorosilicate mineral, which responds to the formula Ca2 
(Al, Fe)3(Si2O7)(OH)2.
Feldspar: A group of tectosilicates minerals that make up about 41% of the Earth’s continental 
crust by weight. The composition of the feldspar corresponds to a ternary system: orthoclase 
(K-feldspar: KAlSi3O8 ), albite (NaAlSi3O8 ) and anorthite (CaAl2Si2O8 ). Solid solutions between 
K-feldspar and albite are called alkali feldspar. Solid solutions between albite and anorthite are 
called plagioclase, or plagioclase feldspar.
Flint: A hard, sedimentary form of the mineral quartz (SiO2 ). Its structure is cryptocrystalline, 
constituted by aggregates of crystals only observable under the electron microscope.
goethite: It is an iron hydroxide, of formula FeO   (OH).
garnet: Group of silicates that have similar physical properties but different chemical composi-
tion (Ca, Fe, Mg, Mn)3 (Al, Fe, Cr)2 (SiO4 )3 . The garnets make up two solid solution series: pyrope 
– almandine – spessartine and uvarovite – grossular - andradite.
Hematite or oligist: Mineral form of iron oxide, whose formula is Fe2O3: the principal ore of iron.
Hornblende: Is a complex inosilicate series of minerals (ferrohornblende – magnesiohornblen-
de); the name is used as a general term to refer to a dark amphibole. The general formula can be 
given as: (Ca, Na)2-3 (Mg, Fe, Al )5 (Al, Si)8 O22 (OH, F)2.
Ilmenite: Is a titanium-iron oxide (FeTiO3 ). It is a weakly magnetic mineral, black or gray, found 
in metamorphic and igneous basic rocks. 
Limonite: Amorphous hydrated ferric oxide, varying in colour from dark brown to yellow, used as 
an ore of iron. The generic formula is FeO(OH)·nH2O.
Magnetite: Black iron oxide (Fe3O4 ), and an important iron ore. Magnetite is ferromagnetic; can 
be magnetized to become a permanent magnet itself.
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Malachite: A copper carbonate with the formula Cu2CO3 (OH)2.
Magnesite: Magnesium carbonate (MgCO3 ) with impurities of Fe, Mn, Ca, Co or Ni, which give it 
its various colorations.
Mica: Any member of a group of minerals (phyllosilicates) characterized by their easy exfolia-
tion in thin flexible, elastic and very bright sheets. The most abundant varieties are Biotite and 
Muscovite.
Muscovite: Hydrated phyllosilicate mineral of aluminium and potassium with formula: 
KAl2(AlSi3O10 )(F,OH)2.
Olivine: A group of magnesium iron silicate, in a solid solution between forsterite (Mg2SiO4 ) and 
fayalite (Fe2SiO4 ). 
Pyrite: An iron sulphide with chemical formula is FeS2. It has 53.48% of sulphur and 46.52% of 
iron.
Pyrolusite: A manganese dioxide [MnO2 ], which generally appears with a granular, fibrous 
or columnar structure, and sometimes forms branched dendrites that are confused with fossil 
plants.
Pyroxene: Group of important rock-forming inosilicate minerals found in many igneous and 
metamorphic rocks. Its general formula is XY (Si, Al)2O6, where “X”  is Ca, Na, Fe2+, Mg, Zn, Mn, Li, 
and “Y” Cr, Al, Fe2+, Fe3+, Mg, Mn or Ti.
Plagioclase: Series of tectosilicate minerals within the feldspar group, which is an important 
constituent of many rocks. They consist in a solid isomorphic solution between the acidic albite 
(sodium aluminum silicate: NaAlSi3O8 ) and the basic anorthite (calcium aluminum silicate: 
CaAl2Si2O8 ).
Quartz: One of the commonest minerals, silicon dioxide (SiO2 ). 
Ribbon quartz: Quartz crystals with ribbon morphology, which show the existence of an intense 
deformation with strong stretching.
Titanite or sphene: A calcium titanium nesosilicate mineral (CaTiSiO5 ).
Tourmaline:  Is a silicate mineral of complex composition with aluminium, iron, magnesium, 
sodium, lithium, or potassium: (Na, Ca) (Al, Fe, Li)3 (Al, Mg, Mn)6 (BO3 )3 (Si6O18 ) (OH)4.
Zircon: Mineral belonging to the group of nesosilicates with chemical formula ZrSiO4.

Acid rock or felsic: Igneous rocks relatively rich in feldspars, feldspathoids, quartz, and other 
light-colored minerals. The proportion of silica (SiO2 ) is in excess and, after being combined with 
all the others, is left in sufficient quantity to crystallize in quartz form.
Amphibolite: Metamorphic rock that contains amphibole, especially the species hornblende 
and actinolite, as well as plagioclase.
Aplite: Light-colored, fine-grained igneous rock rich in silica, which appears in dikes generally 
associated with granite intrusions.
Arkose: Detrital sedimentary rock, specifically a type of sandstone containing at least 25% 
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feldspar, also called feldspathic sandstone. Arkose is generally formed from the weathering of 
feldspar-rich igneous or metamorphic rocks.
Armorican quartzite: Quartzite of Lower Ordovician age (Arenigian) of the Paleozoic era.
Basic rock or mafic: Igneous rock that is rich in dark, ferromagnesian minerals. They present 
silica deficit and don’t appears quartz.
Carbonate rock: A class of sedimentary rocks composed primarily of carbonate minerals: cal-
cium (calcite / aragonite in limestones) or calcium-magnesium (dolomite in dolostones).
Chert: A siliceous rock formed by cryptocrystalline quartz.
Conglomerate: A sedimentary rock consisting of rounded or sub-angular pebbles, larger than 2 
mm in diameter, embedded in a finer cementing material:  sand, silt, clay, etc. and / or cemented 
by calcium carbonate, iron oxide, silica, etc.
Diabase or dolerite: Mafic, holocrystalline, subvolcanic rock equivalent to volcanic basalt or 
plutonic gabbro. Diabase dikes and sills are typically shallow intrusive bodies.
Dolomite or Dolostone: Sedimentary carbonate rock composed mostly of the mineral dolomite.
gabbro: A large group of dark coarse-grained, mafic intrusive igneous rocks chemically equiva-
lent to basalt.. 
gneiss: A metamorphic rock, generally made up of bands that differ in colour and composition 
(called “gneissic banding”): lighter coloured bands (rich in feldspar and quartz), and darker 
bands (rich in hornblende or mica). 
granite: Plutonic rocks with granular texture, formed by crystals of quartz, feldspar with lesser 
amounts of one or more other minerals, as mica, hornblende, etc.
Host rocks: The oldest rocks that surround the granite dykes and batholiths.
Igneous rock or magmatic rock: Formed through the cooling and solidification of magma.
Leucogranite: Light-coloured granitic rock with almost no dark minerals. 
Limestone: Sedimentary rock composed of calcium carbonate, with chemical, biochemical or 
organic origin (skeletal fragments of organisms). 
Lutite or pelite: Fine-grained sedimentary rocks, which are composed of a mixture of silt-size 
and clay-size sediments.
Marble: Metamorphic rock composed of recrystallized carbonate minerals, commonly calcite or 
dolomite: metamorphosed limestone or dolostone.
Meta-arkose: Rock generated by the metamorphism of arkoses.
Metamorphic rock: Rocks formed from other rocks (igneous, sedimentary or other metamorphic 
rocks) in a process called metamorphism, by the increasing pressure (about 1,500 bars), high 
temperatures (between 150 and 200 °C) or the circulation of an active fluid that causes changes 
in the composition of the rock, creating new substances.
Mica-schists: Metamorphic rock composed of mica, quartz and smaller proportions of other 
minerals. 
Migmatite: Composite rock body containing two types of rock: igneous and metamorphic rock. It 
is created when a metamorphic rock partially melts and recrystallizes into an igneous rock (clear 
bands of quartz and feldspar), creating a mixture with the un-melted metamorphic part (dark 
bands of silicates).
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Monzogranite: Biotite granite rocks that are considered to be the final fractionation product 
of magma. 
Pegmatite: A coarsely granite rock, formed essentially by microcline, albite and quartz. 
Accessory minerals usually are: muscovite, tourmaline, biotite and more rarely, cordierite or 
garnet. 
Plutonic rock: Intrusive igneous rock that is crystallized from magma slowly cooling below 
the earth surface.
Porphyry: An igneous rock consisting of crystals such as feldspar or quartz dispersed in a 
fine-grained silicate rich matrix.
Pyroclast or Tephra: Any solid fragment of volcanic material ejected through the eruptive 
column during a volcanic eruption. Petrological, pyroclasts are fragments into pyroclastic 
rock or tuff.
Quartzite: A granular metamorphic rock consisting essentially of quartz (more than 90%), 
which was originally a quartz sandstone.
Rhyolite: A fine-grained igneous rock rich in silica: the volcanic equivalent of granite.
Sandstone: Clastic sedimentary rock composed mainly of sand-sized minerals or rock grains. 
Most sandstone is composed of quartz and feldspars.
Sedimentary rock: Rocks formed by the deposition and subsequent cementation at the 
earth’s surface and within bodies of water, of particles of various sizes that are transported by 
water, ice or air.
Schists: A crystalline metamorphic rock with medium to large, flat, sheet-like grains in a pre-
ferred orientation. It is defined by having more than 50% platy and elongated minerals, often 
finely interleaved with quartz and feldspar.
Siltstone: A very fine-grained sandstone, mainly consolidated silt: thinner than sandstone 
and coarser than claystone.
Skarn: A coarse-grained metamorphic rock formed by the contact metamorphism of carbo-
nate rocks. Skarn typically contains garnet, pyroxene, epidote, and wollastonite.
Slate: Fine-grained, foliated, homogeneous rock derived from the metamorphosis of clay, 
shale-type sedimentary rock.
Tholeiitic: One of the main magma series in igneous rocks characterized by low values   in 
alkalis (Na2O + K2O) and titanium and supersaturated with silica. It is typical of “flood ba-
salts” and ocean ridges, which huge accumulations of lava. 
Tonalite: Igneous plutonic rock of felsic composition. Feldspar is present as plagioclase (typi-
cally oligoclase or andesine) with 10% or less alkali feldspar. Quartz is present as more than 
20% of the rock. Amphiboles and pyroxenes are common accessory minerals. 
Tuff: A fragmental rock consisting of the smaller kinds of volcanic detritus, as ash or cinder, 
usually more or less stratified.
Volcanic rock: Igneous rocks formed from magma erupted from a volcano, by the cooling of 
lava and / or pyroclasts on the earth’s surface or at a shallow depth.
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El Robledo Visitors Center
Crta. A-452 Constantina – El Pedroso, Km.1
41450 Constantina (Sevilla)
Teléfono 955 88 15 97

Cortijo El Berrocal Visitors Center
Camino rural Almadén de la Plata – Los Melonares, Km. 5,5
41420 Almadén de la Plata (Sevilla)
Teléfono 955 95 20 49

Cerro del Hierro Information Point
Poblado del Cerro del Hierro, s/n
41389 San Nicolás del Puerto (Sevilla)
Teléfono 610 66 32 14

Natural Park Sierra Norte de Sevilla - UNESCO Global Geopark

Visitor’s Window of the Natural Spaces (Junta de Andalucía):

European Geoparks Network:

Global Geoparks Network:

UNESCO Global Geoparks:

Territorial Delegation of the Ministry of Environment and Spatial Planning 
Administrative building Los Bermejales, Avenida de Grecia, s/n; 41071 Sevilla
Telephone 600 163 653 - Fax 955 004 401
Email: geosierranorte.cmaot@juntadeandalucia.es
Facebook: www.facebook.com/PNSierraNorteSevilla
Web: www.juntadeandalucia.es/medioambiente/sierranortedesevillageopark

http://www.juntadeandalucia.es/medioambiente/servtc5/ventana/entrar.do?lr=lang_es

http://www.europeangeoparks.org/

http://www.geoparques.eu

http://www.globalgeopark.org/

http://www.unesco.org/new/en/natural-sciences/environment/earth-sciences/unesco-global-geoparks/

Spanish Geoparks Forum






