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Abstract 

The present configuration of the Făgăraş Mountains is 

a snapshot of the long-term evolution that brought about 

significant alterations of the landscape, and especially of 

the relief, which has acquired different features depending 

on the intensity of the relationship between the exogenous 

and endogenous agents. Relief shaping in the study area is 

controlled by the orographic and climatic features. 

However, the climate of the high and middle-height 

mountains is the main cause that determines the 

mechanism, the intensity and the spatial distribution of the 

shaping processes. The massiveness and the considerable 

height of the Făgăraş Mountains, which exceed 2500 m 

altitude (Moldoveanu peak 2544 m, Negoiu peak 2535 m, 

Lespezi peak 2522 m, Vanatoarea lui Buteanu peak 2507 

m, etc.), are responsible for the vertical zonation of 

climate and vegetation. The study area lies in the middle 

of the Southern Carpathians range, on the southern slope 

of the Făgăraş Mountains (the Arges mountain 

catchment). The scale of investigated phenomena and the 

frequency of their occurrence allow us to distinguish two 

types of different phenomena on the basis of their 

geological or geomorphological origin. Each slope section 

was analyzed by using a series of parameters considered 

as being stable from the morphodynamic point of view. 

Keywords: the Făgăraş Mountains, morphodynamic 

processes, landform dynamics, slope materials 

Rezumat. Formele din Munții Făgăraș (bazinul 
montan al Argeșului): analiza proceselor 
dinamice asociate 

Configuraţia actuală a reliefului făgărăşean reprezintă 

un moment din îndelungată evoluţie a acestui lanţ care a 

suferit importante modificări în decursul timpului. 

Relieful a căpătat aspecte diferite în funcţie de variaţia 

raporturilor dintre agenţii exogeni şi endogeni. Modelarea 

reliefului în arealul investigat se exercită în moduri 

variate, fiind condiţionată de particularităţile orografice şi 

climatice. O cauză esenţială care determină mecanismul, 

intensitatea şi distribuţia spaţială a acestor procese o 

constituie climatul specific zonelor de munţi înalţi şi 

mijlocii. Masivitatea şi înălţimea apreciabilă a munţilor 

Făgăraş, care trec de 2500 m (vf. Moldoveanu 2544 m, vf. 

Negoiu 2535 m, vf. Lespezi 2522 m, vf. Vânătoarea lui 

Buteanu 2507 m etc.) impun variaţia altitudinală a climei, 

în etaje (climatice şi de vegetaţie).Teritoriul cercetat se 

află pe versantul sudic al Munţilor Făgăraş (bazinul 

montan al Argeşului). Procesele analizate şi amploarea lor 

au condus la distingerea a două tipuri diferite de fenomene 

în funcţie de originea lor geologică sau geomorfologică. 

Pentru a evidenţia frecvenţa lor, fiecare versant a fost 

analizat cu ajutorul unor parametri consideraţi stabili în 

morfodinamică. 

Cuvinte-cheie: Munţii Făgăraş, procese 

morfodinamice, dinamica formelor de relief, depozite de 

versant 

 

INTRODUCTION 

The study area lies in the central-southern part of 

Romania, in the middle of the Southern Carpathians 

range, on the southern slope of the Făgăraş 

Mountains (Fig. 1). Its western and eastern 

borderlines follow the water dividing the Capra and 

the Buda catchments, two streams developing at the 

headwaters of the Argeş river. Within this territory, 

the high steps of the mountains, usually lying above 

1800 m altitude, make up a morphosculptural level 

with specific features. This level develops in a 

region of plateaus, high peaks, cirques, glacial 

troughs and ridges. The climate is characterized by 

low mean annual temperatures (0
0
C) (INMH, 1980-

2009), which often record negative values in the 

area of the high peaks (around -2.5
0
C). The thermal 

regime shows the existence of 6 – 7 months with 

negative mean daily values and 4 – 6 months with 

good conditions for gelivation (October – 

November; March – May). Precipitations do not 

exceed 1200 mm per year (INMH, 1980-2009), 

50% of these being solid.  

The scale of investigated phenomena and the 

frequency of their occurrence allow us to 

distinguish two types of different phenomena 

based on their geological or geomorphological 

origin (Fig. 2).  
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Landform dynamics induced by geological 

factors is not something happening by accident, but 

a normal feature of lithosphere development. It is 

certain that the gravitational movements can 

influence the adjacent areas even when their 

intensity is low and the consequences are minor or 

even absent. What is really important, however, is 

that they unleash considerable forces and reduce the 

relative altitudes. Such phenomena can bring about 

some minor natural disasters, which however 

cannot be overlooked: - collapses, landslides, rock 

falls; - torrential flows, ice and avalanches, flow 

alterations (through the building of dams). 

 

 
Fig. 1 The geographical location of the study area 

 

 
Fig. 2 Geological, geomorphological, climatic and anthropogenic factors that control terrain morphodynamics. 

(according to Chardon, 1990, with modifications) 
  

Landform dynamics induced by 

geomorphological factors takes place in small areas. 

Despite the low intensity, these processes can 

disturb the landscape and the geosystem and 

sometimes can also be responsible for the loss of 

human lives, too. From this point of view, they have 

come to be considered as natural risk.  

This category of processes includes rock falls, 

collapses and sudden and violent fall of a slope or 

of a significant amount of weathered material. The 
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slope processes and the rock falls of higher or lower 

intensity may lie at the origin of some disasters: 

topography alterations, changes in the courses of the 

rivers, alterations of ecosystems (vegetation is 

either destroyed through repeated fallings or it 

cannot develop because of land instability), loss of 

human lives, etc. These processes are controlled by 

gravity, gelifraction, moisture and temperature 

variations, rill erosion and torrentiality (Deline, PH., 

1998; Jonasson, C., 1991; Urdea P., 1995). The 

crumbling of land happens continuously, but is 

difficult to foresee this. It affects many areas in the 

Făgăraş Mountains, as it is the case of those lying 

on both sides of the Transfăgărăşan road. 

The landslides can also be accompanied by other 

phenomena, such as: collapses with volumes of 

dislodged materials ranging from a few cubic meters 

to hundreds of cubic meters; frequent rock falls with 

varying volumes of dislodged materials; rock falls 

with particles ranging from a few centimeters to a 

few decimeters; solifluctions and landslides. 

The events implying rock falls raise the water 

level in streams, reduce the land gradient and hinder 

rill erosion and torrentiality. In the same time, the 

aforementioned processes, sometimes associated 

with avalanches (Bertran, P., 1996), carry and lay 

the dislodged materials to the base of the slopes, 

thus increasing the gradient.  

The shaping activity alternates the paroxysmal 

phases with the lull periods. Its manifestation is 

permanent, but the intensity oscillates because of 

various agents that influence it: gravitation, 

temperature variations, diffused and organized 

water flow, etc. In addition, it can be aggravated or 

hindered by the human intervention, the nature of 

the vegetal cover or by the absence of it.  

The landslides are movements that affect the 

surface formations, the bedrock, or both. Depending 

on the local conditions (gradient, the nature of soil 

and subsoil, hydrography, the intensity and duration 

of precipitations, human activities), the landslides 

affecting the weathering crust may occur in a matter 

of hours, days, years or centuries. If the paroxysmal 

phases of the collapses often result in disasters, in 

the case of landslides the consequences are the 

following: the alteration of gradients and the 

reactivation of erosion in the upper part of the cliffs; 

the disturbance of water cycle and sometimes the 

alteration of the river system; the destabilization of 

ecosystems; the disturbance of human activities, the 

deterioration of the settlements and roads and, 

sometimes, even the loss of human lives.  

The landslides are triggered by a series of 

factors, such as gravitation, heavy rainfalls, 

temperature variations, the rising and falling of the 

water table, the amount of water in the soil, 

earthquakes and human activities. 

METHODOLOGICAL ISSUES  

Slope landforms were mapped in the field on 

topographic maps and aerial photographs. In the 

areas with bare rocks the sensitive zones were 

studied using maps and photographs. Every summer 

we identified the areas with material accumulation, 

undertaking the following activities: the assessment 

of the size of the deposits; the computation of rock 

volumes on several sites with an area of one square 

meter; the computation of the mean values of these 

measurements as an average for the entire area. 

The spatial distribution of the processes was 

done using statistical techniques. Every slope was 

divided into equal geometrical units of one square 

kilometer. Each slope section was analyzed using a 

series of parameters considered to be stable from 

the morphodynamic point of view. These 

parameters were not selected randomly. As far as 

lithology is concerned, the four classes of rocks 

represent the main facieses that underlie the 

landforms. When it comes to vegetation, everybody 

agrees that forested areas represent a more 

important factor of stability than the areas where 

vegetation is sparse. All the parameters that had 

suffered the effects of current morphodynamics 

were analyzed and catalogued.  

RESULTS AND DISCUSSIONS  

The results concerning the movement of 

materials on slopes are not extremely accurate, 

inasmuch as the investigations left aside the 

particles smaller than two centimeters. In the same 

time, it was impossible to estimate the loss of the 

fine particles resulting from the decomposition of 

fissured schistose rocks, which were washed away 

by summer rainfalls. In case of superficial 

formations, were used painted marks lying 50 cm or 

one meter away from the edges of the cliffs and 

glacial walls. The following summer they allowed 

the computation of talus volume (L*l*h). The 

density of natural cracks encourages the mechanical 

destruction of rocks. The comparison with the 

gelivity indexes allowed a better understanding of 

the differences between the talus masses. On the 

Capra and the Buda valleys, at about 2000 m 

altitude, quartziferous micaschists and other rock 

layers show fissures at depths between one and 

three centimeters. The gelivity index of these rocks 

is nearly 1%, which explains why the slopes are so 

resistant (Nedelea, A., 2003).  
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On the Museteica and the Raiosului valleys, the 

tributaries of the Buda river, at 2200 m altitude, 

the dolomites and crystalline limestones with 

fissures between 5 and 30 cm have a higher 

gelivity index (30%). The arrangement of the rocks 

natural fractures in relation with the gradient is 

responsible for the amount of fallen rocks. The rate 

of decay is higher in the case of polished 

micaschists and frail gneisses. During autumn, 

when rainfalls are heavy, and in spring, when 

avalanches occur, micaschists supply a great 

amount of fine materials and paralellipipedal 

blocks. Thus, the amount of materials, which 

depends on the fragility of the rocks, alters 

considerably the weathering crust. Therefore, the 

natural fragility of the rocks can be considered the 

main instability factor and the basic condition for 

the detachment of rock particles and boulders.  

However, on the Capra and the Buda valleys, the 

bioclimatic controlled gradient usually plays an 

important part in the supply of weathered materials. 

Despite the fact that the two valleys are carved in 

almost similar rocks (micaschists, paragneisses and 

gneisses) the bulky materials depend on the type of 

gradient, on slope aspect and on the low water 

stages. At about 1700 m, the debris deposits piled 

up at the base of the slopes vary between one and 

three cubic meters on the northern and north-eastern 

slopes, covered by grasslands and shrubs (juniper 

trees and rose bays), and exceed five cubic meters 

on the weathered and concave southern slopes with 

gradients higher than 400. On the steep slopes, the 

absence of the vegetal cover explains the higher 

amount of weathered materials. These are removed 

along the torrential streams (rock streams), but on 

the cliffs the movements are not related to these 

axes. Gelifraction is very active at heights above 

1800 m, where the quasi-ubiquitous screes become 

mobile. As the altitude increases, the rate of freeze-

thaw cycles intensifies. The cryoclastic optimum 

occurs in winter at lower altitudes, while in 

springtime it is much higher. Above 1800 m 

altitude, one may notice two cryoclastic optimums. 

Here, there is also an altitudinal zone where 

cryoclastic optimum combines with the heavy 

precipitations specific to spring and autumn, while 

the long periods with freeze-thaw action are pushed 

further to the drier months. As far as the rock decay 

process is concerned, one can distinguish a first 

phase, in which materials are detached from the 

slopes, and a second phase, when they are removed 

and caried to lower altitudes (Niculescu, Gh., 1994).  

The natural fissures, gelifraction, nivation and 

chemical decay are other factors that encourage the 

formation of screes. Eventually, these are removed 

by avalanches and torrentiality. The volume of 

accumulated materials is significant, inasmuch as 

on the bottom of some valleys it can reach several 

cubic meters (the Fundul Caprei, the Buda, the 

Podul Giurgiului, the Orzaneaua Mare, the Raiosu) 

(Nedelea, A., 2005). Although the boulders that 

make up these deposits are sometimes enormous, 

the frequency of gravitational fallings is rather low. 

Gelifraction processes develop continuously, even 

though the size of gelifracts is not so big. Those 

proceeding from glossy schists are between three 

and five centimeters long, but are very abundant, 

whereas those detached from ocular gneisses may 

reach 10 cm or even more, but they are less 

frequent. Gelifraction supplies less material than the 

avalanches. At altitudes of 1800 m altitude, the wet 

snow avalanches begin in February or March on the 

southern slope and in April or May on the northern 

one. On the adret, they correspond to the 

intensification of freeze-thaw weathering, while on 

the ubac they occur during the pluviometric 

maximum. From 1800 m upwards and in the 

periglacial realm the amount of removed materials 

depends on several factors, such as the nature of the 

bedrock, the slope aspect, the inclination of land 

and the altitude. The materials carried down by 

avalanches usually pile up at the end of the 

torrential valleys in the form of cones of debris. The 

avalanche deposits consist of fragments of litter, 

particles of humic horizons, coarse materials 

(screes) and sometimes wood, which are mixed up 

on a depth of 0.5-3 m. Occasionally, the snow has 

the power to remove significant amounts of 

material. For instance, on the Orzaneaua valley, an 

avalanche was able to carry a boulder exceeding 

one cubic meter down a chute longer than 300 m 

and with a mean gradient lower than 300.  

Field investigations have revealed that the rate of 

slope retreat ranges from 16 to 20 mm/yr on the 

sunny and semi-sunny slopes lying between 1780 

and 1840 m and from 5 to 16 mm/yr on the shadow 

and semi-shadow slopes lying at altitudes between 

1700 and 1800 m. However, besides the altitude, 

the studies must also take into account some other 

parameters as well, as for instance the nature of the 

bedrock and the inclination of the land. The 

recession coefficient was taken into account only 

after the investigation of the accumulated materials. 

In conclusion, the weathering gradient and the 

estimation of slope ablation through statistical 

methods allow the computation of specific erosion. 

For instance, specific erosion is 16.5 mm/yr for the 

Capra catchment, 10.1 mm/yr for the Cumpana 

valley and 30 mm/yr for the Raiosu valley (where 

crystalline limestones are prevalent). Such values 
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are proper only for the areas with steep grades. In 

the same time, one must take into account the 

sections that receive materials from upstream and 

release them gradually to downstream reaches. For 

a better understanding of these processes, it is worth 

mentioning some other features of the 

aforementioned areas. Thus, the Cumpana 

catchment, which is covered by thick forests, 

develops on hard rocks at altitudes that keep below 

1780 m. On the Capra valley, the mean altitudes 

reach 2300 m, while on the Raiosu valley, where 

one can see superficial deposits and moraines, they 

often exceed 2200 m (Bălteanu D., Călin D., 1996). 

CONCLUSION 

By analyzing the frequency histograms for F1 

(Fig. 3), we have noticed that gravitational 

movements are not so common on fractured 

gneisses and micaschists, which are far more 

resistant than the rocks belonging to classes I and II. 

Class IV (resistant gneisses) is not affected at all. 

These gravitational displacements are specific for 

the north and east-facing slopes (65%). Likewise, 

they occur on the slopes with gradients higher than 

30%, which are covered by sparse vegetation or 

bare soils. Often, they are very common for the 

altitudinal step exceeding 2200 m (Nedelea, A., 

2005; Ielenicz, M., Popescu, N., Nedelea, A., 2005). 

The analysis of F2 frequency histogram 

accomplished for the solifluction movements (Fig. 

4) has pointed out that most of them occur on 

superficial formations and Quaternary deposits, 

which have a low cohesion.  

 

 
Fig. 3 The frequency of gravitational displacements (F1) 

 

 
Fig. 4 The frequency of mass movements and rapid solifluctions (F2) 
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Such displacements can be observed both on the 

northern slopes (41.5%) and on the southern ones 

(41.5%), especially on steep grades and on the areas 

sparsely protected by vegetation. The mountain and 

subalpine vertical zones (below 2200 m) also offer 

good conditions for their occurrence. 

According to the graphs that illustrate the F3 

histogram for avalanches (Fig. 5), it is apparent that 

these processes occur frequently and with high 

intensities on the north and south-facing slopes, 

which are underlain by fractured and shattered 

rocks. Likewise, 95% of them occur where 

gradients are higher than 30%, vegetation is sparse, 

first and second-order torrential valleys are common 

and the altitudes exceed 1200 m. 

 

 

 
Fig. 5 The frequency of avalanches (F3) 

 

The F4 frequency histograms for the fluvio-

torrential processes (gullies and torrents) (Fig. 6) 

are specific for the areas with fractured and 

shattered rocks. Usually, they prefer the north-

eastern and north-western slopes, and especially 

those sections with medium or high gradients that 

lie in the mountain and subalpine levels (1200-2200 

m), where the vegetal cover is sparse.  

 

 
Fig. 6 The frequency of gullies and torrents (F4) 

 

The F5 histograms for slow movements 

(solifluctions) (Fig. 7) prove that these processes 

develop in the mountain levels, on thick superficial 

formations. The solifluctions occurring in the 

mountain level affect the less inclined slopes, which 

exhibit old channels, filled with colluvial materials. 

The more active dynamics of the upper part of the 

slopes is encouraged by the lack of protective cover of 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume 10, Issue 1 / June 2011, pp. 50-57 

56        Copyright © 2011 Forum geografic. S.C.G.P.M                              DOI: 10.5775/fg.2067-4635.2011.016.i       

vegetation, as well as by the freeze-thaw cycles and 

snow melting water. At low altitudes, the 

displacements induced by slow solifluctions usually 

develop under the forest. Where vegetation is missing, 

the dominant processes are the rapid solifluctions and 

torrentiality, as it happens on some northern and 

western slopes that develop along the Buda valley. 

The F6 histograms for the stable slopes (Fig. 8) 

show that these are found below 2200 m altitude, on 

gently inclined surfaces covered by a thick regolith 

and a continuous vegetal cover. This tendency 

proves that the slopes lying in the mountain level 

are very active or can become active. The findings 

are confirmed by the existence of many rocks 

having a low cohesion index. 

 

 
Fig. 7 The frequency of slow movements (solifluctions) (F5) 

 

As a matter of fact, these classes of processes 

highlight two zonal morphodynamic mechanisms: one 

corresponds to the mountain heights, where a relative 

stability is recorded (biostasy) and the other must be 

interpreted as a precarious balance of a masked or 

potential rhexistasy (Voiculescu M., 2002).

 

 
Fig. 8 The frequency of stable slopes (F6)
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