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Inventory and assessment of geomorphosites in the central sector of
the ridge of the Făgăraș Massif
Roxana Ioana DOBRE, Mihaela VERGA

Inventarierea și evaluarea geomorfositurilor din sectorul central al
creste principale a Masivului Făgăraș. Relieful influențează practicarea
diferitelor tipuri de turism prin morfologia acestuia, fiind astfel un factor
favorabil sau restrictiv în dezvoltarea activităților turistice. În acest context,
studiul de față își propune să identifice și să evalueze principalele
geomorfosituri prezente în arealul dintre vârfurile Negoiu și Moldoveanu, la
peste 1800 de metri, în Masivul Făgăraș. În acest sens, restricțiile se
datorează gradului de fragmentare a reliefului și riscurilor geomorfologice
care pot apărea în cursul anului și care pot afecta desfășurarea normală a
activităților turistice. Metodologia de evaluare se bazează pe o metodă
proprie, care analizează atât valorile științifice, cât și cele turistice și
urmărește propunerea de măsuri pentru protecția și promovarea turistică a
geomorfoziturilor. Evaluarea acestor geomorfosituri poate fi o sursă de
informare foarte importantă și un punct de plecare pentru realizarea
produselor de geoturism.
Cuvinte cheie: geomorfosituri, inventariere, metodă de evaluare, Masivul
Făgăraș, Carpații Sudici.
Inventory and assessment of geomorphosites in the central sector of
the ridge of the Făgăraș Massif. The relief influences the practice of
different types of tourism through its morphology, being thus a favorable or
restrictive factor in the development of tourist activities. In this context, the
present study aims to identify and evaluate the main geomorphosites
present in the area between Negoiu and Moldoveanu peaks, at over 1800
meters, in the Fagaras Massif. In this sense, the restrictions are due to the
degree of fragmentation of the relief and geomorphological risks that may
occur during the year and that may affect the normal development of
tourism activities. The evaluation methodology is based on its own method,
which analyzes both the scientific and tourism values and aims at proposing
measures for the protection and tourist promotion of geomorphosites. The
evaluation of these geomorphosites can be a very important source of
information and a starting point for the realization of geotourism products.
Keywords: geomorphosites, inventory, evaluation method, Făgăraș
Mountains, Southern Carpathians, Romania.
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1. INTRODUCTION
The relief lends itself to the support of tourist activities, its potential being
influenced by its complexity. The most important element in defining the quality of a
tourist product is the natural setting (Eagles, 1995). The variety and complexity of
landforms and their use in tourism has attracted the attention of researchers thus has
become a priority for research in the scientific community (Comanescu and Nedelea,
2010).
Geomorphosites are the basic component of the geomorphological landscape,
resulting from the interaction of internal agents with external agents over time, being
one of the important factors for understanding the evolution of the Earth (Panizza, 2001,
Reynard, 2004).
The study of geomorphosites is relatively new, starting with the 1990s, when the
first approaches appeared in Italy (Panizza M. 2001), Great Britain (O'Halloran et al.
1994, Wimbledon et al. 1995) and Spain (Duran Valsero et al. ., 2005). Subsequently, it
became a well-established field of study.
This topic is approached in various forms by several researchers in our country. So
an important contribution was made after 2000 by researchers from the Universities of
Oradea, where the sites from the Apuseni Mountains were analyzed (Ilieş and Josan
2007, 2009; Ilieș et al. 2011; Ilieș 2014), Cluj-Napoca, the researchers here analyzed the
geomorphosites located in the Transylvanian Depression and the surrounding areas
(Cocean 2011; Cocean and Surdeanu 2011) and Bucharest which had representative
studies for geomorphosites (Grecu F., 2017) located in the Southern and Eastern
Carpathians (Comănescu and Dobre, 2009; Comănescu and Nedelea 2010; Comănescu
and Nedelea, 2017; Ovreiu, Comanescu, Barsoianu and Nedelea, 2019), for the southern
part of the country (the Danube sector) the completion of the research was done
through articles written by researchers like Grecu and Iosif (2014a, 2014b). The east of
the country (Dobrogea Plateau) is also analyzed from a geomorphological point of view
in the papers of Grecu F., Raduleascu C., Comanescu L. (2019) and Radulescu C., Grecu F.
(2017).
Geomorphosites are the basis of tourism activities, their importance being in
relation to the perceived value in human terms. The study of geomorphosites analyzes
two main categories of values, a mainly scientific factor and an additional (secondary),
such as: cultural, aesthetic, economic, ecological, (Reynard, 2005). Geomorphosites are
assigned a score depending on the criteria used and the characteristics that differentiate
them from other forms of relief.
The present paper aims to evaluate the most important geomorphosites identified
in the Făgăraș Mountains, the area between Negoiu and Moldoveanu peaks at over 1800
meters.
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The purpose of our approach is to identify the main geomorphosites and their
evaluation, developing a new method of evaluation, a method that is based on the ones
already presented in the specialty literature. The evaluation was done on 10
geomorphosites selected based on their representativeness for the chosen study area.
Within the area being identified a generous number of geomorphosites, the
phenomenon of attractive eclipse occurs as a result. Analyzing the geomorphosites
where the human perception is the predominant one, the two types of eclipses are
present: the objective one, determined by factors such as: altitude, vertical distribution
of shapes and subjective eclipse resulting from personal opinions and knowledge
(Cocean, 2011).
The study area is located in the central part of the massif, running along the main
ridge, being limited on the western part by the Negoiu peak and on the eastern part by
the Moldoveanu (maximum altitude 2544 m) and Viştea Mare peaks, on the northern
and southern sides at an elevation of 1800 m, thus registering a level difference of 744
m.
From a geological point of view, the Făgăraș massif is composed almost entirely of
metamorphic rocks (crystalline schists; Voiculescu et al., 2011).
These mountains have the highest altitudes in the country. Being shaped by
glaciers, so they have the most complex and impressive forms of glacial and periglacial
relief.
In scientific literature is noted the existence of a glacial and periglacial relief
because their altitude allowed the formation of circuses and glacial valleys, shaped by
Pleistocene glaciers, which descended to an altitude of 1100 m, 1200 m at maximum
extent (Urdea, 1992).
In this area the predominant relief is the ruiniform relief (saddles, high ridges,
needles, towers). The predominant forms of relief belong to the glacial relief: valleys,
circuses, in which lakes have developed.
Most geomorphological processes take place in the periglacial environment due to
the action of external agents (wind, freeze-thaw, water), which are the most important
factor in shaping the appearance of the relief in the alpine environment.
The geomorphosites selected for review are all from the area positioned along the
main ridge as shown (Figure 1).
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Figure 1. The map of the geographical position of the geomorphosites in the area

2. METHODOLOGY
The methodology used is based on available scientific literature such as: Panizza
(2001), Pralong and Reynard (2005), Reynard (2007), Pereira (2007), adapted to the
geomorphological specifics of the area studied. Following the analysis of the methods
used for evaluating the existing geomorphosites. The study proposed that for the area
researched a method should be used that targets two main elements: relief (scientific
value) and tourism (use in tourism).
The two values (scientific and tourist) complement each other, as the scientific
criteria determine the importance and popularity of geomorphosites, being accessible
through the analyzed tourist criteria.
Representative / relevant criteria were thus selected from methods proposed by
authors such as those of Grandgirard (1999), Panizza (2001), Pralong and Reynard
(2005), Reynard (2007), Pereira (2007, with modifications). These considered criteria
have been adapted and introduced as a new evaluation method.
To apply this method, the following steps are required:
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Figure 2. Geomorphosite evaluation methodology (after Pralong, 2005, with modifications)

According to figure 2 the methodology for evaluating geomorphosites includes
several stages. The first stage is represented by the study of specialized materials,
analyzing both those of national and international interest. Subsequently, for the studied
area, the existing geomorphosites are identified and located, following a classification
and an inventory of them as a basis for the evaluation stage.

Figure 3. Hierarchy of geomorphosites according to their popularity
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The selection of geomorphosites is an important stage, as only the most significant
geomorphosites in the area are chosen to be evaluated (Figure 2).
For the present study, the geomorphosites were chosen according to their
relevance for tourism activities. A questionnaire was completed by a sample of 40
people, which was targeted to question about the degree of knowledge of
geomorphosites from a given list.
The selection of the respondents had as a criterion the practice of mountain
tourism.
According to the answers received from a representative sample (of those who
practice tourism in the Făgăraș Mountains) the most well known and visited
geomorphosites in the area are those specified in figure 3.
Following the analysis of the respondents answers, 10 geomorphosites were
selected (figure 4) located on the tourist routes between Negoiu and Moldoveanu peaks
at an altitude higher than 1800 m. The best known geomorphosite was represented by
the glacial circus in which the Bâlea glacial lake is located (Figure 4, point 4), and the
geomorphosite that obtained the lowest number of answers is Turnu Paltinu.
The proposed method takes into account two values: the scientific and tourist and
is useful for the analysis of geographical areas from a tourist point of view, and focuses
on criteria of interest to tourists.
The formula for calculating this value is as follows:
Sv = (In+Un+Dy+Vu+Ei)/5
(After Searano, Gonzales-Trueba,2005; Pereira,2007; Gavrila,2012; with modifications)
The scientific value is composed of 5 relevant parameters for tourism activities:
integrity (In), uniqueness (Un), dynamics (Di) (frequency of natural risks), vulnerability
(Vu), ecological interest (Ei).
The formula for calculating this value is as follows:
Vt = (Tr+Ac+Ta+Ti+Tap)/5
(After Searano, Gonzales-Trueba,2005; Pereira,2007; Gavrila, 2012; with modifications)
The tourist value consists of 5 parameters: tourist relevance (Tr), accessibility
(Ac), tourist attractiveness (Ta), tourist infrastructure (Ti), tourist activities practiced
(Tap), the most important criteria when choosing a certain tourist objective related to
relief.
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Figure 4. 1 - Turnu Paltinu; 2 - Paltinu Saddle; 3 – Caprei Saddle ; 4 - Bâlea glacier circus; 5 - Capra glacier
circus; 6 - Lady's Ice glacier circus; 7 - Caltun glacier circus; 8 – Vistea Mare Peak ; 9 - Moldoveanu Peak ;
10 - Vanatoarea lui Buteanu Peak.
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Each evaluation criterion was assigned scores between 0 and 1, where 0 - zero,
0.25 - low, 0.50 - medium, 0.75 - high, 1 - very high. For both the scientific and the tourist
value, the arithmetic mean of the 5 criteria taken into account is achieved. Thus, the total
value of a geomorphosite is calculated as an arithmetic mean between the scientific and
the tourist value, both having an equal weight in the calculation formula, since from the
tourist point of view the two components influence each other, both being attributed
from human perception.
The evaluation of geomorphosites is done by analyzing the two values included in
the method, the scientific and the tourist, both being calculated as arithmetic mean and
having equal weight, because from a tourism point of view the two components
influence each other, both being attributed by human perception.

3. RESULTS AND DISCUSSION
Following the evaluation of the selected geomorphosites, the results demonstrate
the presence of numerous geomorphosites with a high tourist potential (Table 1).
Table 1. Evaluation of inventoried geomorphosites
Nr.
1
2
3
4
5
6
7
8
9
10

Name
Caltun gl.circ.
Balea gl. circ.
Capra gl. circ.
Doamnei gl. circ.
Moldoveanu
Peak
Vistea M Peak
Vanatoarea lui
Buteanu Peak
Paltinului Saddle
Caprei Saddle
Turnu Paltinu

In
1
0.75
1
1
1

Scientific value
Un
Di
Vu
0.25
0.50
0.50
0.25
0.50
0.25
0.25
0.50
0.50
0.25
0.50
0.50
1
0.25
0.75

Ie
0.25
0.25
0.25
0.25
0

Vst

T

0.50
0.40
0.50
0.50
0.60

Tourist value
Ac
At
It
0.25
0.75
0.75
1
1
1
0.25
0.75
0.75
0.25
0.50
0.75
0.25
1
0.50

Vtt

Rt
0.50
1
0.75
0.25
1

Atp
0.25
0.50
0.25
0.25
0.25

0.50
0.90
0.55
0.40
0.60

0.50
0.65
0.52
0.45
0.60

1
1

0.75
0.75

0.25
0.50

0.75
0.75

0
0

0.55
0.60

0.50
0.50

0.25
0.25

0.75
0.75

0.25
0.25

0.25
0.25

0.40
0.40

0.47
0.50

1
1
1

0.25
0.25
1

0.50
0.50
0.50

0.75
0.75
0.75

0
0
0

0.50
0.50
0.65

0.25
0.50
0.25

0.25
0.25
0

0.25
0.50
0.25

0.25
0.50
0.25

0.25
0.25
0.25

0.25
0.40
0.20

0.37
0.45
0.42

For the scientific value: the lowest score is 0.40 obtained by the geomorphosite
Balea glacier circle (Figure 4, point 4), geomorphosite formed as a result of the action of
glaciers. It is the most accessible geomorphosite in the Fagaras Massif (Figure 1). Being
very populated and anthropized, it lost some of its scientific values sush as: uniqueness,
ecological interest, integrity and became very vulnerable as a result of the hundreds of
tourists and cars that park daily near the lake in the high season.
From a scientific point of view the highest score is 0.65 and was obtained by the
geomorphosite Turnu Patinu (Figure 4, point 1), because it is quite difficult to access this
tower (you can only see it from the route, being necessary special equipment to climb
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it), it was able to obtain a higher score on criteria such as: uniqueness, integrity and
vulnerability.
The tourist value has the highest value for the geomorphosite represented by the
Balea glacier circus (Figure 4, point 4) in which Balea lake was formed, which obtained a
score of 0.90. This is due to the high popularity among tourists, of a very good position,
having a direct connection with Transfagarasan and being also the starting point for
many tourist routes in the area. Within the tourist value, the lowest score was obtained
by the geomorphosite Turnu Paltinu with the score of 0.20. It has no tourist relevance,
as seen in the small number of visitors, illustrated in the questionnaire summarized in
Figure 3. It is also quite inaccessible to tourists, being a rock wall for which special
equipment and training is needed to access.

4. CONCLUSIONS
The study provides numerous and important information on the evaluated
geomorphosites, relevant to the tourist activities in the area.
Of the analyzed geomorphosites, the highest total is 0.65, obtained by the glacial
circus in which Lake Bâlea was formed, because it is very accessible to tourists (by the
presence of the Transfăgărășan road), there is accommodation, camping site and
catering and it is starting point for many hiking and trekking routes along the Făgăraș
Ridge.
In the opposite population, the lowest score is obtained by Paltinului Saddle with
0.37, geomorphosite formed by differential erosion.
Following the study, limitations were also identified resulting from a lack of
information, statistics and policies to facilitate access to statistical data. There is no
information in the field about the identified geomorphosites or about geotourism for
those areas.
From the point of view of the protection of this area there are no specific measures
in place and there is not yet a legal basis for the protection of geomorphosites as the
area has not been declared a protected area.
For the good management of the area, a series of measures must be considered for
the promotion and protection of geomorphosites. Thus, the degree of vulnerability
should be analyzed together with the exposure to tourism activities.
Also, the method helps to identify the perception that visitors have about the area
and to identify its weaknesses, for which we propose the following: arranging panels
where all the geomorphosites in the area can be found (so tourists know what they can
visit, even if they do not know of the existence of a certain geomorphosite); certain
routes can be extended; arrangements necessary for the good development of the
[49]
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activity; limiting access to degraded areas that may endanger the lives of tourists due to
collapses.
Geomorphosites identified as vulnerable Balea glacier circus must benefit from
specific interventions to prevent and slow down the natural / anthropogenic process of
their degradation.
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