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Abstract. - Risk phenomena in the Silvania Mountains, intuitive and genetic 
reflexes. In the contemporary period, the scientific research under the auspices of the 
global development has experienced a real quantitative and qualitative revolution. 
Theoretically and methodologically, the widespread promotion of the “concept of 
discontinuity” in terms of content, significances, manifestation, implications is 
observed, which has become a new imperative of the nowadays geography. The 
phenomena of discontinuity happen as real “paroxysmal, rhythm and intensity 
ruptures“ in relation to the normal occurrence defined either through the average value, 
determined on statistical basis as hydrological, meteorological, climatic phenomena or 
in discrete forms, when the phenomena occur in a veiled manner and they are 
perceptible only through their effects, respectively the environmental reflexes. Among 
the notions used with reference to extreme evolutionary discontinuities, we quote: the 
hazard, the disaster, the calamity and the risk to which was added a series of related 
notions: stability, sensitivity, resilience, fragility and vulnerability. 
The Silvania Mountains, a representative territorial unit within Silvania Land, with a 
fascinating and controversial geological origin, a real petrographic synthesis with 
uncovered crystalline stone, brought to the surface due to erosion under the layers of 
Neogene sediments, as a last remaining of a grandiose Hercynian chain with a varied 
orientation SW-NE of which were part the Massif Central –France, the east side, the 
Vosges Mountains, the Black Forest Mountains, the Harz Mountains and Bohemia. In 
this range of mountains, we also mention the Silvania Hercynian Mountains, 
respectively Plopi  and Mese  Mountains.This mountainous elevation level has an 
important role within the landscape as "geographical discontinuity factor” on one hand, 
between the Some an Plateau and the Silvania piedmontan hills (Mese  Mountains) 
and on the other hand, between the latter and the Oradea hills (Plopi  Mountains).  The 
Silvania Mountains are located in the Southwest of S laj County, on an area of tectonic 
fragmentation, which involves the risk of production of some natural and anthropic risk 
phenomena. We consider appropriate the elaboration of an assessment and 
identification strategy of these risks considering the qualitative criteria (ZERMOS) 
which refer to three categories of risks: high, average and low and on this basis we 
have focused on four risk regions within the Silvania Mountains.  

 
Key words: faults, fractures, fissures, earth fall, collapses, alluviation, meandering, 
gully, landslide, territorial distribution, the Sylvania Mountains 
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1. Introduction 
 
In order to understand the territorial structure of the Silvania Mountains, 

with a view to identify risk phenomena, we shall appeal to the orogenic Hercynian 
and Alpine cycles, respectively their orogenic phases in the European geological 
framework, until their current appearance as unusual remains of a unique 
Hercynian chain on Romania’s territory. 

Situated in the South-West of S laj County, the Silvania Mountains 
represent a “Hercynian” orogenesis, which has been submitted to fragmentation 
and dislevelement, due to the tectostructural tertiary movements. “The postectonic 
movements fragmentized the respective system and determined its affiliation to the 
Transylvanian Depression rigid craton, considered a remaining of 
Gondwana”.(Tectogeomorphologic Geometamorphoses in Northwestern Romania 
– the Silvania Mountains, (Mac, 2009). Two orogenic cycles had an essential 
contribution to the formation of the Silvania Mountains: The Hercynian orogenesis, 
during the Middle Carboniferous, determined the formation of a mountainous 
system and the transformation of the „studied territory into a rigid block that under 
the action of a subaerial modeling would have become a pediplena” (Pop, Gh., 
1964) and the Alpine orogenesis which subjects the Hercynian morphotectonic 
edifice to a lateral compression, transforming it into an „isle” area – horst, ridges 
and local basins developed on the sinking microblocks. 

The territory presents a series of typical characteristics for the Block 
Mountains, possessing an architectonics consisting of horsts and grabens. The 
horsts appear as mountains (Mese , Plopi , Prisnel, Preluca, Codru) or hummocks: 
( imleu, Co ei, Dealu Mare and Dealu Chicera). The grabens are strongly modeled 
and sedimentated, generally as longitudinal valleys with fluvial terraces (Crasna, 
Zal u, S laj and Some ). The main hydrographic network has a general orientation 
from South to North (the Some , Crasna, Barc u and S laj rivers), that is a 
longitudinal one, while the secondary network is perpendicular with transversal 
sectors (fig.1).  

The Silvania Mountains resulted from these geological and 
geomorphological transformations. These mountains present a geomorphological 
landscape similar to that of the European basins and catenas. This Hercynian 
tectogene was submitted to an intense subaerial modeling, determining a 
„palimpsestic morphology unique within the Romanian territory”. 

We have to mention that, within the specific literature, this territory is 
known as „the Intra-Carpathian yoke”, and represents a complex territorial 
alignment playing the role of a „bridge” (”yoke”, as established in the specific 
literature), linking the Apuseni Mountains and the Maramure  Mountains, on the 
one hand, and dividing the Transylvanian Depression from the Western Hills, on 
the other hand (Pop Gr., 2001). In this context, The Silvania Mountains are an 
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independent geographical unit within the system of the Intra-Carpathian Yoke, 
while the other subunits of the yoke, even if they present a unregenerated 
crystalline structure during the Alpine orogenesis, they cannot be classified as 
mountains because of their altitude. 
 

 
Figure 1. The Silvania Mountains, the physiographic map. (Bogdan, 2013) 
 

  We consider necessary these specifications, because, from a geophysical 
point of view, this region is one of the most controversial and disputed regions in 
the Romanian geographical field as regards its territorial classification. Regarding 
the position and role of this Intra-Carpathian Yoke, we must emphasize certain 
remarks. First of all, it represents a linking space from a geographic, orographic 
and interpersonal point of view. The term „orographic” does not refer only to 
altitude, but also to dislevelements as against the adjacent units. Within the „system 
of the Intra-Carpathian Yoke”, an „expression of physiographic connection” 
between the Apuseni Mountains and the Eastern Carpathians through the 
mountains, hummocks, hills and depressions, the Silvania Mountains stands out as 
an orogenic entity with Hercynian genesis. The Silvania Mountains belong to the 
„system of the Block Mountains of Silvania”, but we should specify that Silvania is 
a much wider territory, the term „Silva” having the meaning of forest, so it is a 
biogeographic entity, but we make reference here only to the mountain aspect.  
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2. Risks: genesis reflexes and territorial manifestation 
 
The risks and calamities such as events in the systemic dynamics are the 

expression of certain shock states, occurred in the transfer and conversion of 
energy, under the direct influence of the disparities existent in the informational 
field, as a consequence of the fluctuation of parameters, which characterizes the 
overt character of the systems and the dialectical interdependency between forms 
and processes. The approach of the problematic of the extreme phenomena from a 
systemic point of view is based on the premise that within the manifestation of 
accidents and risks an important role is played by the "causal interface", which 
supposes the potentiation of extreme phenomena within the framework of 
diversified factors as effects. The concept of risk includes three terms: danger, 
vulnerability and prevention, in close interdependency with three more components 
of the geographic space: the nature, the man and the territory. The vulnerability 
represents a complex system, which includes a large number of natural and human 
variables, whose tempo-spatial dynamics induce more or less dangerous situations 
for the exposed human society. The vulnerability’s components are of two types: 
extrinsic (the exposure to risks, the resilience and the vulnerability) and intrinsic 
(the resilience, the fragility and the preparedness). 

The vulnerability factors define the relation between risk and the 
dynamics of territorial systems. These may be characteristic of a certain context 
(geographical, social, economic and political) or general (which influence the level 
of the vulnerability regardless of context, such as the existent technical and 
economical level, the people’s health condition and the functionality of a system).  
The risks are the expression of extreme phenomena on the human habitative 
systems referring to material loss (damages) and human loss.  
According to the extent of damage of the environment, risks may be moderate, 
severe and calamitous (Voiculescu, 1995). The risks’ origin may be natural and 
anthropogenic. The risks having a natural origin may be geological, 
geomorphological, climatic, hydrological and ecological phenomena. 

The anthropogenic risks are correlated to the components of the 
habitative system, deriving from the mode of population and from the 
anthropogenic manifestation, from the demographic, medical, social, political and 
technocratic risks. In managing the natural risks, a special consideration is given to 
the prevention stage. Theoretically, the geographical risk is predictable, but its 
occurrence rests unforeseeable. It can be removed, but it cannot be stopped, it may 
occur at any time. The geographical risk is a danger that threats any geographical 
relation and any geographical process. The risk is a measure of loss and, in this 
regard, it would be pertinent to quote one of Lester Brown’s mottos, with reference 
to sustainable development: „We do not inherit the Earth from our ancestors, 
we borrow it from our children".  
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Within the area of the Silvania Mountains are present natural risks 
(geological, geomorphological, hydrological and meteo-climatic risks) and 
anthropic risks.  

 
3. Risks and remedial prospects in territorial concreteness  
 
3.1 Natural risks 
a.Geological risks 
First of all, there can be distinguished geological risks, respectively risks 

having a tectonic origin, such as disjunctive movements, faults, fissures, 
detachment of the Earth Crust’s strata, positive or negative epeirogenic 
movements, such as the lifting of subsidences. In this regard, it is well-known the 
role of the faults of Paramese , Mese  and Moigrad in the evolution and dynamics 
of the geomorphological landscape of the region of S laj.  The tectostructural 
constraints are given by the horst of Mese  with a steep front towards North-West. 
The two faults, Mese  and Paramese , led to large dislevelments, ranging from 500 
to 1000 meters, as a strong dynamic instability and to associated risks. 

b. Geomorphological risks 
Concerning the geomorphological risks, on analysing the Silvania 

Mountains’ territory, we distinguish the following aspects of the geomorphological 
risk induced by the current modeling processes. 

The current modeling processes are grafted on the existent lithologic 
structure, the morphologic support and the climatic and hydrological features of the 
studied territory.  Within the Zal u Depression there are sedimentary petrograhical 
rock systems laying on the crystalline structure of the depressions of the Danian-
Paleocene and Miocene ages. These are represented by marls, clays, conglomerates 
and sands. The more recent rock systems appear on large areas, being constituted 
of marls, sands, gravel with local emergence of clay, conglomerates and 
sandstones. These rock systems are sensitive from a geomorphological point of 
view at a pronounced movement through sliding, landslides, settlements and 
erosion through pellicular denudation and gully.  

As a consequence, the slopes adjacent to the Zal u River’s valley and to its 
tributaries are affected by gravitational geomorphological processes with a 
diversified typology, landslides, sliding, falls and processes of liner erosion, 
ravines and torrents. As a result of the over 15 º to 25 º inclination, the slopes’ 
surfaces, such as the piedmont Paramese an, present a high risk of processes such 
as the erosion in surface and towards depth, as we can observe in the slopes map 
(fig.2).   

The alternation of permeable and impermeable rock systems. Chaotic 
deforestation and the irrational use of farmlands fostered these modeling processes 
in a diversified range of forms. The gravitational geomorphological processes, such 
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as landslides, lenticular, in steps and in furrows require a proper settlement 
intervention. 

 

 
Figure 2. The Silvania Mountains, the slopes’ map.(Bogdan, 2013) 

 
The basic landscaping in these cases would consist of a suitable drainage of 

the affected places so that the drains carried out naturalize themselves. They will be 
periodically cleaned in order to avoid their getting stuck. Another measure to 
prevent geomorphological risks is terracing some slopes, the main problem being 
their maintenance. In this respect, the terraces’ fronts must be reinforced through 
thickets or walls, and along the slopes will be created drains which will remove 
excess water resulting of heavy rain showers from the terrace’s bridge, especially 
in the areas where there are open building sites, such as the residential districts at 
the foothills of Mese , Zal u and the road sections under construction.  

Upon analysis of the geological map, we distinguish within the imleu 
Depression and Agrij-Alma  the prevalence of marly clays, sands and gravel that 
present a friable lithology favourable to landslides (fig.3). The valley corridors are 
affected by erosion processes of the shores, lanslides, falls, alluvial deposits and 
meandering. In the Silvania Mountains we remark the presence of mass movements 
processes, such as mudflows and landslides, in steps and furrows, in the Aghire  
Hills and the Southern side of the town Zal u.  

 



RISK PHENOMENA IN THE SILVANIA MOUNTAINS, INTUITIVE AND GENETIC REFLEXES 

 37

   
Figure 3. Landslides in the imleu Depression, Pericei  

(Bogdan, 2013) 
 

In this regard, the waters resulting from rainfall, from the melting of snow 
and from infiltrations led to the moistening of the strata. The existence of certain 
slopes with pronounced inclination (10º-20º), as we can remark in the slopes’ map, 
and some natural and artificial, unsupported man-made excavations, following 
exploitation works in quarries, building sites and the local overloading of the 
slopes are the main reasons for landslides in the Silvania Mountains. It is important 
to specify that in the studied area we remark the existence of some slopes which 
present old, established landslides.  

A moderate frequency of landslides is recorded in the Silvania Mountains. 
These processes are increased by the exploitation of the alluvia from the riverbed 
of the river Some , which leads to imbalances, while the Crasna Valley and the 
Zal u Valley are affected by floods, which made necessary regularization works of 
the riverbed. The risk of landslides is a predictable risk, especially within an area 
affected by previous landslides. 

It is important to analyze the slope’s stability, in this case it is advisable to 
use the aerial photographs which help to highlight the sliding objects and areas 
affected by landslides. In order to reduce the risk, we should first of all assure the 
stability of the slopes adjacent to the riverbeds of Some , Crasna and Zal u through 
terracing, afforestation, drainage, land improvement, the exploitation of 
hydrogeological and forest resources at ecological parameters specific to the 
maintainability of the metastable dynamic equilibrium and the construction of walls 
and piers to maintain the instable sediments. Outside the landslides there are also 
present phenomena of plastic flow, because of which older buildings have suffered 
deterioration, as up to the moment have not been taken reinforcement measures. 

The differential settlement represents another potential risk due to the 
existence of natural and artificial excavations, of the silt and of powdery sand layer 
with a low degree of compaction in the inferior meadow of Some  and Valea  
S rat . 
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c. Hydric Risks 
Another category of risks which characterizes the Silvania Mountains is the 

hydric risks. The rivers from the Silvania Mountains present several features 
related to the paleogeographic evolution of the Some an Platform and of its 
landforms, which did not allow the establishment of uniform hydrographic 
networks and, as a consequence, the rivers within the area of S laj County belong 
to several hydrographic basins. The Silvania Mountains are drained by a 
hydrographic network which consists of three main rivers: Some , Crasna and 
Barc u. In the area of the Silvania Mountains, the Some  River and its three 
tributaries, Crasna, Vâr ol ul and Zal ul, are affected by the bank erosion, 
landslides, collapses, flooding, alluviations and meandering.  The morpho-
hydrographic constraints are due to connections between the hills landform and 
piedmonts which surround the Zal u Depression and the waters which drain the 
territorial space. The lower areas within the imleului and Zal ului Depression 
consist on meadows affected by excess water, implying negative effects for 
settlements, communication routes and vegetables. As a result of slopes’ 
deforestation, “hydraulic thresholds” appear as strong floods in the valleys and 
streams which determine a strong erosion of land adjacent.  

The flood risk should be well evaluated considering the threat to human 
lives and properties as a consequence of the improvised increase of hydrographic 
basins’ flow rate.  Many floods have been recorded on the Some  river as those 
from 1888,1932, 1970 and 1980. In order to prevent the floods, the complex 
arrangement Crasna –Zal u was made.  The floods have catastrophic effects on 
human settlements, agricultural crops and historical monuments.  Among the 
damages produced in the previous years, we can mention those which affected 
houses and outbuildings, agricultural lands and communication routes.  To avoid 
damages, protection dams have been built and, upstream, barrages have been built 
on Some  River.  

d. Meteo-climatic risks. 
A final category of natural risks on the territory of the Silvania Mountains 

is that of meteo-climatic risks.  The Silvania Mountains are located in the 
interference area of the main baric centres of the continent: the Azoric Anticyclone, 
the Ireland Anticyclone, the Syberian Anticyclone and the Mediterranean 
Anticyclone, therefore we have a transitional continental climate with western 
predominance, with the average annual temperature of 8-9 9º C and rainfall which 
ranges from 700 – 900 mm annually.  The category of meteorological risks is 
represented by rain showers, strong winds, hailstone, fog, glazed frost, rime, strong 
blizzards and hydrological droughts. Another risk factor for the agricultural crops 
is the frost which has a higher frequency during the winter and a lower frequency 
during the autumn and the spring, when it can produce serious damage in the local 
agricultural economy. 
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3.2 The anthropic risks. 
Finally, we will briefly present the anthropic risks. These are closely 

related to the  productive human activities, which involve the  creation of 
anthropogenic landforms due to mining activities and which are represented by 
galleries, dumps  and the exploitation of construction materials in the quarry and 
gravel pit.  The settlements  within the imleului Depression are small to medium-
sized agricultural settlements (field crops, pomiculture, and agriculture) as a result 
of the presence of marshy land, of fluctuating flow rate, of deforestation, of 
torrential erosion and landslides which affect large areas. In this context, the human 
social systems present a serious decline, as a result of rapid and chaotic 
implementation of an industry, which, in the first stage, was prosperous and 
attracted labor force (rural exodus) but which, without a base of local raw 
materials, did not resist to the competitive system imposed by the market economy. 
Within the Municipality of Zal u, we can observe the presence of some exotic 
industries from the point of view of raw materials (iron, copper, rubber, cotton). 
They are mostly imported and, as a consequence, they didn't lead to a local and 
regional prosperity.  At the level of the Zal ului Depression, the following risks 
appear: socio-demographic risks and risks resulted from the industrial pollution. 
There are highly polluted areas due to emissions of S.C “Silvania” S.A, which 
produces tyres and pollutes the air with large quantities of carbon black and S. C 
"Silcotub” S. A . The latter, as a result of productive activities, pollutes the air 
with a  high dose of monoxide and carbon dioxide, carbon powder and soot and 
with other enterprises take part in the creation of black landscapes on the map of 
Zal u.  

Other forms of anthropic exploitation within the studied area are indicated 
by the presence of some micro forms such as small clay and sand quarries from 
Moigrad, small excavations for the accumulation of rainwater as the tarns and 
certain uneven terrains of terraces from Lunca Crasna. The quarry from S rm ag 
is representative because, after the uncovering of coal seam, it led to the emergence 
of positive landforms such as dams and dumps. In the future, there will be an 
extension of this coal pit in the detriment of the Dersida locality, which imposes 
significant changes within the natural environment of the Lunca Crasna. On the 
territory of S laj county, the number of lakes is reduced and, as a consequence, 
there were created articifial lakes such as Vâr ol , (created by damming the Crasna 
river) for the supply of drinking water of the Municipality of Zal u, the town 

imleul Silvaniei and S l ig (an accumulation created on the Mineu stream, at 
about 1200 m from the confluence with S lajului Valley). 
We also include in the category of anthropic risks the deforestations and the natural 
fires with multiple consequences from the point of view of balance and dynamics 
of the studied area, but which, at present, were countered by land improvement 
works and by orchards and vineyards.  
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Silvania Mountains’ geological map(Bogdan, 2013) 
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 4.  Risk territorial regionalization 
 
For an adequate management of risk phenomena in the Silvania Mountains, 

it is neccessary the mapping of these areas affected by landslides and instability. 
The importance of mapping the phenomena and the geomorphologic risk processes 
results from the impact they have on humans and their activities, ending with 
projection mapping and risk ranking. The risks are ranked from a qualitative and a 
quantitative point of view. The qualitative criteria (according to ZERMOS) refer to 
three risk categories: high, average and low. Drawing a risk map involves risk 
detection, the determination of the risk type and the inventory of responsible 
factors for producing such phenomena:  instability signs, geological signs, hydric 
signs, anthropic and phytogeographic signs. Within the S laj county, the high 
geomorphologic risk is the consequence of landslides and of the processes of 
dissolution in karst.   

Regarding the regionalization of the risk territory within the Silvania 
Mountains, we took in consideration the three qualitative criteria (according to 
ZERMOS), respectively the high, average and low categories. In this respect, 
within the Silvania Mountains, four areas affected by risk processes are delimited:  
the risk territorial border region, the risk territorial region from the central area of 
the depression with rural settlements, the risk territorial region from the high area 
and the perisilvan risk region.  

a. The risk territorial border region: it is a surface with average risk, at 
the contact of the crystalline and sedimentary rocks of the peripheral units which 
surround the Silvania Mountains with a predominance of slope processes.  We can 
distinguish the geologic contact of the cristalline peak of the Mese ului Mountains 
and the sedimentary rocks of the Agrij- Alma  Depression in the eastern part. The 
landscape physiognomy is characterized by glacis slopes, affected by streaming, 
torrential organisms and gravitational collapses.  The same processes can be 
identified in the case of the contact area of the imleu Depression with M gura 

imleului or at the contact of Plopis Mountains with the Oradea hills. 
b.The risk territorial region from the central area, with an average to 

high risk, corresponds to the imleu Depression. The slopes, composed of friable 
rocks such as sandy clay, marl, piedmont gravels, grit stone, limestone, plaster 
stone and volcanic tuffs, are affected by superficial landslides, in furrows, to the 
lenticular ones.  The high degree of risk arises because of their reactivation 
possibility as a result of active slope processes. Therefore the denudation and the 
surface erosion are associated to landslides and the degree of fragility of the areas 
increases considerably.  

c.The risk territorial region from the high area presents a high risk, as a 
result of tecto-structural constraints imposed by the uplift of the Mese  and Plopi  
Mountains and by faults which surround these units. This fact led to the large 
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dislevelment of the ground (5000- 1000) in the morphology of the region, 
increasing the degree of dynamic instability and the associated risks.  At the 
northern extremity, the cristalline peak of the Mese  Mountains is suddenly 
interrupted by the "Moigrad fault” over which is the Mese ului gate through which 
the Pannonian Basin communicates with the Transylvanian Basin.  In this area, we 
can identify slopes with high exposure to risk due to the predominance of inclines 
whose values go from 15º to reach over 25º.  These  slope surfaces are partially 
wooded, but, as a consequence of anthropogenic pressure, they constitute a 
favorable place to triggering the entire phenomenology of slope processes. 

d.The perisilvan risk region, namely the contact area between the 
peripheral units of the Silvania Mountains and rivers’ meadow which fulfill the 
physiographic function of border of these units, respectively the Barcau Valley, the 
Crasna Valley, Ortelcului Valley, Agrijului Valley and Crisul Repede Valley. In 
the area of the Silvania Mountains, the Some  river and its three tributaries, Crasna, 
Vâr ol ul and Zal u, are affected by the bank erosion, landslides, collapses, 
flooding, alluviations and meandering which represent an average risk. The 
network of road and rail communication crosses  areas affected by landslides and 
we shall mention the section Zal u- Mir id.  

 
Conclusions 

 
  Considering the increasingly conflictual relation between humans and 
territory on the mode of anthropogenic manifestation and population, the approach of 
the risks’ issue is very important. Within the contemporary society, characterized by 
a high level of complexity and technological development, this fact  constitutes an 
unlimited source in what concerns the generation of either natural or anthropic risks, 
as an answer of the environment to the growing human pressure, with an increase of 
the vulnerability of the geographic systems. In these conditions,it is necessary the 
support of research and monitoring activities  of extreme phenomena in order to 
prevent material damages and the loss of human lives.  

Faults, fissures, fractures, settlements, earth falls, landslides, floods and 
overflow constitue attributes of the natural risk phenomena in the Silvania 
Mountains. . The landslides in the area of the imleu Depression, Aghire  Hills and 
Zal u Depression were subject to works of stabilization of slopes, drainage, 
forestation and terracing. 

Regarding the hydric risks, on the Some  River, the flood risk has a 
moderate frequency which must be well evaluated, therefore works of riverbed 
regulation have been carried out, dams and barrages have been built upstream, while 
on Crasna and Zalau, the complex arrangement Crasna-Zalau was carried out.  

The anthropic risks are related to the territory and resources exploitation. 
Within the Silvania land, there are highly polluted areas due to emissions of S.C 



RISK PHENOMENA IN THE SILVANIA MOUNTAINS, INTUITIVE AND GENETIC REFLEXES 

 43

“Silvania” S.A, which produces tyres and pollutes the air with large quantities of 
carbon black and S. C.”"Silcotub” S. A.   The quarry from S rm ag, after the 
uncovering of coal seam, led to the emergence of some positive landforms such as 
dams and dumps which require land improvement works. 

For an adequate management of risk phenomena in the Silvania Mountains, 
it is necessary their prevention, the defining of possible solutions, the delimitation 
of risk-prone areas, the elaboration of some intervention plans in case of floods, 
high floods, landslides, settlements, mud flow with significant effects on the land 
physiognomy, an essential premise for sustainable, balanced and harmonious 
development of the areas within the Silvania Mountains.   
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