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THE GEOMORPHOSITES OF ROŞIA MONTANĂ

Maria-adina JurJ1

Abstract: - The geomorphosites of Roșia Montană. The volcanic relief of the Roșia Montană mining area 
is characterised by a significant number of geomorphosites, represented especially by necks and dykes, such 
as: Cârnic, Orlea, Jig-Văidoaia, Lety etc. Another category of geomorphosites is represented by those with 
hydrographic features, namely the ponds created for mining purposes since Roman period. We identified a 
number of 14 geomorphosites; 9 of these are the results of the Neogene volcanic activity, and 5 are the ponds 
which appeared as an indirect consequence of the volcanic specific of the area. The geomorphosites created by 
the volcanic activity have also a significant archaeological, historical and cultural value, due to the valuable 
mining galleries and another evidences of this ancient activity. Among all the geomorphosites of the area, the 
most important one is Cârnic Massif which has a complex system of underground mining galleries, some of 
them belonging to Roman period. We consider that capitalization through touristic activities of these landforms 
is the best utilization in terms of ecological, cultural and economic perspectives. 
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1. Introduction
The main characteristic of the relief from Roșia 

Montană mining perimeter is represented by the 
complex Neogene volcanic landforms which bear 
the footprints of the long action exerted by the 
subaerial agents and processes. One can notice a 
various petrography and the influence of intense 
metallogenic processes, that led to the creation of 
what is today the largest deposit of gold and silver 
ores in Europe. These elements represented by 
themselves the basic premises of the occurrence 
of an original anthropogenic landscape shaped by 
the human activity.

In this area, touristic value of the relief is the 
result of the interplay between volcanic activity, 
petrographic component, subaerial factors and 
prolonged human industrial activity, for which 
it is distinguished by a pronounced degree of 
originality.

As a result, the area is a major attraction for 
the tourists who want to know more about the  
particularities of the industrial activity on mining 

areas rich in gold and silver deposits, as well as 
about the factors which support it, and especially 
for those interested in practicing niche tourism, 
professional and scientific, in the field of mining 
or another domains related to mining, as geology, 
geochemistry, archaeology, geoarchaeology, 
petrometalogenesis etc., that provide multiple 
perspectives for research activities.

2. The general characteristics
of the relief

Roșia Montană mining area pertains to 
the Metalliferous Mountains and, in terms of 
morphostructure, it belongs to the sedimentary 
and volcanic subunit, which overlaps with 
Roșia Montană Mountains, besides tectonic-
erosive Roșia Montană Depression and Corna 
basin (Mac, 1987), with an ancient relief and 
a morphological structure difficult to decipher 
since the geological architecture is less visible in 
the current geomorphology of the area (Ianovici 
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et al., 1969). In terms of petrography, sedimentary 
Cretaceous and Neogenic rocks appear on the 
surface as well as Neogenic   volcanic rocks, 
andesites and dacites (Bordea et al., 1979).

Roșia Montană Mountains are the result of 
Neogene volcanic activity of the  Upper Badenian 
(Cetate and Cârnic) and Sarmatian-Pannonian 
(Rotundu), overlapped with sedimentary and 
crystalline basement. The main structures that 
occur in the geomorphology of the Roșia Montană 
mining area are necks (Rotundu, Ghergheleu, 
Cârnic and Cârnicel) and dykes (Igre-Jig-
Văidoaia) (Ianovici et al., 1976), sills, volcanic 
plateaus, witnesses of erosion, structural-erosive 
slopes, isolated blocks of andesite etc.

Besides the natural landforms, one can remark 
the dominance of the anthropogenic landforms 
resulted from the long mining activity. The most 
important and thus visible forms of relief are 
the anthropogenic-mining landforms such as: 
quarries, mining galleries, waste dumps, tailings 
ponds, artificial terraces, exploitation roads, 
tunnels and anthropogenic lakes (Munteanu, Rus, 
Surdeanu, 1988; Gligor, 2005).

The main morphometric parameters are the 
altitude, which is between about 600 and 1200 
m on the part most of the area, the density of 
fragmentation, between about 0.5 and 3 km/km2, 
the depth of fragmentation, between about 50 și 
300 m and the slopes situated between 0 and 42°. 
The slopes display direction is mainly S, SE, SV 
and V.

The relief developed on volcanic rocks
The landscape shaped on volcanic rocks 

occupies the north-east part of the area and is 
characterized by higher altitudes compared to the 
rest of the territory, as well as the massiveness 
of the landforms, built on volcanic extrusive 
rocks, namely andesites and dacites, with a 
strong impact on the landscape. Due to the bigger 
hardness of the volcanic rocks in comparison 
with the sedimentary rocks, the landforms that 
are based on this type of rocks are less affected 
by erosion and often appear as inverted landforms 
like necks, dykes and sills.

The most attractive landforms, in terms of 
tourism are the bodies of subvolcanic bodies 
represented by intrusive  forms of relief which 
were brought to surface by erosion, located in 
the upper north side of Roșia Valley, such as: 
the necks Rotundu, Ghergheleu and Vârşii Mari, 

modeled on andesite,which are developed from 
east to west and are parallel with the same type 
of massives like Găuri, Cetate (hydrothermal 
dacites), Cârnic and Cârnicel (dacites) located 
on the south side of Roșia Valley. Between the 
two rows, on the northern side of the valley and 
in the proximity of the historical center of Roșia 
Montană one can see the alignment of dykes 
modeled on andesite Igre-Jig-Văidoaia.

The volcanic relief represents the main 
strenght of the area and embeds multiple 
touristical aspects. Because of the altitude and the 
massiveness which are advantageous compared 
with the surrounding landforms, shaped on 
sedimentary rocks, volcanic relief creates an 
imposing landscape and has many excellent 
lookout points such as Cârnic Massif with Piatra 
Corbului, Șulley Massif, Rotundu Massif etc. 
Volcanic landforms are also ideal areas for hiking. 

Where the volcanic rock was revealed by 
erosion or the anthropogenic modeling,  tourist 
attractiveness is enhanced due to the effect 
of diversification created by the varied and 
contrasting colors of the rocks as well as by the 
landforms with original shapes like Găuri Massif, 
Piatra Corbului and Piatra Despicată. 

Landforms developed on sedimentary rocks
Landforms developed on sedimentary rocks 

occupy the largest part of the Roșia Montană 
mining area and they are wide spreaded on Roșia 
Montană Depression and Abrud Depression as 
well as on Corna Valley, Vârtopului Valley and 
Seliștei Valley. However, the relief created on 
sedimentary rocks appears within the north-east 
area, dominated by volcanic landfoms which 
pierced during the successive cycles of eruption 
the sedimentary cover, then being brought to the 
surface by the subaerial modeling.

3. The geomorphosites assessment 
methodology 

Panizza (2001) is the first who used the term 
geomorphosites, which the author defined as 
those forms of relief which may be assigned 
with a specific value, or the geomorphological 
resources that society can use. A similar 
definition is proposed by Cocean Gabriela (2011) 
who considers geomorphosites as being those 
landforms with at least one functional value 
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added to their intrinsic geomorphological value 
and which can be preserved or capitalized in a 
sustainable manner.

Defining, identifying, assessing and 
prioritizing of the geomorphosites are found more 
and more frequently among the concerns of the 
geomorphologists and pursue mostly a pragmatic 
goal, such as protecting the geomorphosites 
against the natural or anthropic risks and hazards, 
as well as exploiting  them from an economic 
perspective, especially through geotourism.

Internationally there have been created different 
assessment methods, which pursue the same 
main guidelines, namely the geomorphological 
or intrinsic value of the landforms which is 
generally called scientific or structural value, and 
additional or functional value, the latter being an 
value assigned by man. In some of the proposed 
methods of assessment, additional (functional) 
value is divided into several categories such 
as economic, educational, cultural, education, 
conservation or protection values.

At a closer look, however, we find that all these 
categories represent basically the same main 
value, the additional (functional). On the other 
hand, aesthetic and ecological values appearing 
in some assessment methods as distinct values, 
given the fact that they are embedded in the natural 
characteristics of landforms, may be considered 
as scientific (structural) values as well.

The main assessment methods geomorphosites 
belong to the following: Coratza and Gusti 
(2005), who take in consideration only the 
scientific value of the geomorphosites, but 
include also some additional elements within it; 
Reynard (2007) considers the geomorphosites 
through the scientific value and additional 
value (aesthetic, environmental and economic); 
Pralong (2005) assesses the touristic potential of 
the geomorphosites; Serrano and Trueba (2005) 
and Kubalikova (2013) calculate the  value of the 
geomorphosites taking into account the scientific, 
cultural and use (economic) values.

Other authors (Pereira, 2007; Pereira and 
Pereira, 2010) have developed more complex 
assessment methods, by taking into account the 
scientific, additional, use and protection value; 
Kubalikova (2015) takes in consideration the 
scientific and  intrinsic values, as well as the 
economic, conservation and additional values.

In the scientific Romanian literature, it was 
adopted and used especially the assessment 

method of Pralong (2005), who  speaks about 
the  geomorphosites in terms of their touristic 
value (Vtour) based on four criteria: aesthetic 
value (Vsce);  scientific value ( Vsci); cultural 
value (Vcult) and economic value (Veco). The 
touristic value of the geomorphosit results from 
the average of the above-mentioned values:

Vtour = (Vsce + Vsci + Vcult + V eco) / 4

Reynard et  al. realised in 2007 an assessment 
method of the geomorphosites intended primarily 
for students, composed of six parts and considered 
by the authors to be simultaneously simple and 
exhaustive. The method involves, on the first 
phase, collecting general data (1) and descriptive 
data (2) regarding the geomorphosites, and after 
that one must proceed to the assessment of the 
scientific (3) and additional (4) values, followed 
by a synthesis (5 ) and references (6). This method 
was created to serve various purposes, such as 
promotion of the geomorphological and touristic 
heritage or creation of educational and teaching 
materials through one can  promote ecotourism 
and geotourism. 

In 2011 Cocean Gabriela has created her own 
method of assessment of the geomorphosites, 
consistent and comprehensive, starting from 
the present methods found on the international 
literature; her method was then adopted, with 
slight modifications, by other romanian authors, 
especially within doctoral theses dedicated to the 
study of geomorphosites.

The author takes into account three major 
groups of indicators in order to calculate the 
total value of a geomorphosite (VG): structural 
or direct values (VS); functional values (VF) and 
restrictive attributes (AR). The structural values 
are represented by geomorphological, aesthetic 
and ecological characteristics of the landforms, 
the functional values are highlighted by cultural, 
scientific, economic and touristic aspects of the 
geomorphosites and the restrictive attributes 
mean all those natural or anthropic elements 
which affect the value of the geomorphosit and 
diminish its touristic attractiveness. Therefore, 
the total value of a geomorphosit is expressed by 
the following formula:

VG = VS + VF-AR
Each group of indicators is subdivided into 

several groups of sub-indicators, each with 
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specific criteria. One can see that all the criteria 
are uniformly graded from 0 points to 1 point (0, 
0.25; 0.50; 0.75; 1).

Assessment methods of the geomorphosites 
similar to the method designed by Cocean 
Gabriela can be found at Camelia Bianca Toma 
(2012); Irimuș and Toma (2012); Georgiana 
Ionela Gavrilă (2012); Irimia (2013), while the 
method of Pralong (2005) appears at Comănescu 
and Dobre (2008); Comănescu et al. (2009); 
Loghin et al. (2014);

4. Geomorphosites of Roșia Montană 
mining area as result of the Neogene 
volcanic activity and the mining 
industry

In the Roșia Montană mining area were 
identified 14 geomorphosites, out of which 
9 are the direct results of Neogene volcanic 
activity meanwhile the other 5 are hydrographic 
geomorphosites, namely anthropogenic lakes 
made by man for mining purposes. Most of  
the 9 geomorphosites created by the Neogene 
volcanism contain also a significant archaeological 
component represented by the ancient and recent 
mining galleries, the most prominent being 
Dacian and Roman mining galleries from Cârnic, 
Găuri (Cetate), Orlea and Lety (Letea). The 9 
volcanic geomorphosites which were identified 
and assessed are the following:  Cârnic, Găuri 
(Cetate), Cârnicel, Orlea, Jig-Văidoaia, Coș-
Lety, Rotundu, Șulley and Ghergheleu. 

The other 5 geomorphosites with a major 
hidrographic relevance are the anthropogenic 
lakes created in order to be used in mining 
activity, namely in moving mechanically the 
stamping mills, which were traditional means 
of processing ores through grinding: The Big 
Pond, Țarina Pond, Brazi Pond, Cornei Pond and 
Găuri Pond. The assessment method proposed 
by Cocean Gabriela (2011) was regarded as the 
most complete and consistent, which is why it 
was used for the geomorphosites of this study.

We present below, as an example, the anaysis 
of Cârnic Massif (Table 1), the first of  the 
analysed geomorphosites in terms of their value, 
together with the points  awarded for each of the 
three major groups of indicators as well as for the 
groups of subindicators for each major groups, 
and a short description. 

Cârnic Massif is the most significant 
geomorphosit of the area and dominates the 
landscape, as a consequence of its size, appearance 
and complexity. The massif is situated between 
Roșia and Corna valleys, in their upper part, and 
is the most important massif from the volcanic 
neck alignment of necks which is located on the 
south part of the Roșia Valley. It is a complex 
geomorphosite composed of a volcanic neck, 
witnesses of erosion, slopes and other landforms 
of anthropogenic origin.

The total value of the geomorphosite is 25.25 
points, out of which 11 points for the structural 
values (geomorphological values-5.75 points; 
aesthetic values-3.25 points; ecological values- 2 
points) and 17.75 points for the functional values 
(cultural values-6.25 points; scientific values-5 
points; touristic and economic values-6.5 points). 
Restrictive attributes sum up 3.5 points.

The structural value of Cârnic Massif at 
geomorphological level is given by the complex 
genesis, determined by three main factors: 
tectonic factor, namely Neogene volcanic activity, 
subaerial modeling and the long and intense 
action represented by anthropogenic activity.

The most important elements of this 
geomorphosite are the following: Piatra Corbului, 
a dacite shaped by anthropogenic activity; 
the andesite block named Piatra Despicată, 
located at the limit of the Cârnic Massif, on the 
southern side; the ancient galleries on the south 
of Cârnic, near Piatra Corbului; accumulation 
of anthropogenic debris; witnesses of erosion; 
anthropogenic slopes; Cârnic peak; Napoleon 
open-pit situated in south-west of the mountain. 
The geomorphosite is strongly affected due 
to mining activity, but because the degree of 
extension and complexity of ancient galleries 
located on the southern slope, Cârnic Massif is a 
very valuable touristic objective both at national 
and international level.

From the aesthetic point of view, Cârnic Massif 
is remarkable in the landscape by its unusual 
physiognomy, due to the presence of the ancient 
galleries on the south-west slope that coexist with 
Napoleon open-pit, located in the southwest of 
the massif, as well as due to the chromatic puzzle 
given by the alternation of vegetation and rock on 
southern slope and the contrast between the north 
eastern side, covered with conifers, and the rest of 
the massif. The presence of the protected natural 
and historical monument Piatra Corbului on the 
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southeastern side of the geomorphosite enhances 
its aesthetic value, which can be perceived from 
multiple points of the surrounding area and 
represents by itself an important lookout point.

The ecologic relevance of the Cârnic Massif 
is determined by the fact that the massif is 
completely protected by law, it is also a biotope 
for rare and protected species and is partially 
covered by forest associations as well.

The functional value of Cârnic is motivated 
by cultural criteria, namely the existence of the 
complex system of mining galleries, both old 
and recent, with elements of ancient times, of the 
Middle Ages and of the modern era; the numerous 
churches and places of worship situated in the 
proximity, in Roșia Montană and Corna villages as 
well as the miths and legends associated directly 
or indirectly with the geomorphosite, such as: 
fairies of mines (vâlvele băilor), Cotroanței and 
Piatra Despicată.

Literary, photographic and cinematographic 
representations as well as works of scientific and 
touristic interest, the annual FânFest Festival, 
the largest activist festival in the country, and 
the proximity of the Historical Centre of Roșia 
Montană, all come to add more value to the 
geomorphosite in terms of cultural significance. 

From the scientific point of view, the genesis of 

this geomorphosite is due mainly to the Neogene 
volcanism and anthropogenic intense and long 
modeling as well as subaerial modeling. The 
spread and the structure of the mining galleries 
from the inside of Cârnic are not yet fully known 
and leave the door open to new archaeological 
research.

This geomorphosite presents interest in areas 
such as geology, geomorphology, archeology, 
geoarchaeology, mining industry, tourism, etc. 
Cârnic Massif is representative at international 
level due to the ancient and recent mining 
galleries, besides being proposed for inclusion on 
the UNESCO Tentative List, along with the rest 
of Roșia Montană mining area.

From the perspective of economic and 
touristic capitalization, Cârnic Massif is 
suitable for both recreational tourism (hiking, 
paragliding, climbing) and the cultural-scientific 
one (ecotourism, geotourism, mining tourism). 
It is a national important touristic attraction and 
has the potential to become a significant touristic 
objective at international level because of the 
originality of the mining elements.

The access to the objective can be done by car, 
but the quality of access roads is rather precarious. 
Modern facilities and services are present in 
some measure on the periphery of the massif or 

Table 1. The inventory card of Cârnic Massif
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in nearby cities, Abrud and Câmpeni. Although 
there are not large urban agglomerations around, 
we believe that the geomorphosite is valuable 
enough to attract tourists even from remote areas. 

The restrictive attributes of Cârnic covers 
risks like crumbling of the rocks, collapses, 
continuous rolling and sliding, but also major 
risks of anthropogenic origin, such as the 
complete destruction of the geomorphosite due 
to the implementation of a short-term intensive 
mining project like the one proposed by RMGC. 
Other restrictive elements are represented by 
the exploitation of the forest on the northeastern 
slope of the massif as well as and the existence of 
mining debris and abandoned industrial facilities 
(machinery and buildings).

5. Conclusions 
The idea of touristic capitalization of the 

relief through identifying landforms that have 
natural value as well as cultural and economic 
values is quite recent, but it has a great success 
among geomorphologists. Landforms that meet 
the criteria to be considered geomorphosites are 
brought to the attention of tourists, with very good 
effects at the economic level and not only. In the 
Roșia Montană mining area mining area there were 
identified as geomorphosites those landforms 
which in addition to their natural intrinsic value 
have also a significant cultural value, as a result 
of a very long and rich in meanings history, and 
thus they become important touristic landmarks.
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