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Abstract 

This paper aims to analyze the correlations between 

the tectonic, structural and lithological elements in the 

Cricovul Dulce river Basin and their reflection in the 

landscape morphology. 

The Cricovul Dulce river basin’s position in the 

Curvature Subcarpathians and Cricovul piedmont plain led 

to different structural and lithological characteristics 

which favored a certain type of geomorphological 

landscape evolution in accordance with the physical-

geographical particularities. 

The faults (Câmpina, Colibaşi), the Vârfuri- Vişinesti- 

Draganeasa dislocation line, and the presence of anticlines 

(Siliştea Dealului, Gura Ocniţei- Moreni, Babanucului) 

and of synclines (Malurile- Valea Lungă, Ruda) in the 

Cricovul Dulce Basin, influence the dynamics in the 

morphographical development of the entire region. 

The lithology, the clastic rocks (sands, marls, clays, 

gravels), unconsolidated sometimes, and the layers with 

different hardness, increase the morphodinamic processes 

and give rise to a structural relief specific to the 

Subcarpathians regions. The valleys adapt to the structure 

and thus, there are different types of steams: subsequent, 

obsequent and consequent. 

The geology gets even more complicated due to the 

presence of some coal layers (the perimeter of Filipesti de 

Padure) and salt massifs (Moreni, Colibasi) in the basin. 

The relief of the Cricovul Dulce Basin reflects the 

lithological composition and structure of the region over 

which overlaps, resulting from this point of view a 

diversity of landscapes. 

Keywords: Cricovul Dulce, tectonics, faults, geological 

structure, morphology 

Rezumat. Controlul geologic şi morfologic în 
structura Bazinului Cricovul Dulce 

Lucrarea iși propune analiza corelațiilor dintre 

elementele tectonice, structurale și litologice din Bazinul 

Cricovului Dulce și reflectarea acestora în morfologia 

peisajului. 

Poziția Bazinului Cricovul Dulce în Subcarpații de 

Curbură și în Câmpia piemontană a Cricovului a 

determinat caracteristici litologice și structurale diverse, 

fapt ce a favorizat un anumit tip de evoluție a peisajului 

geomorfologic in concordanță cu particularitățile fizico- 

geografice. 

Faliile (Câmpina, Colibași), linia de dislocație Vârfuri- 

Vișinesti- Drăgăneasa, precum și prezența anticlinalelor 

(Siliștea Dealului, Gura Ocniței- Moreni, Babanucului) și 

a sinclinalelor (Malurile-Valea Lungă, Ruda) în Bazinul 

Cricovului Dulce, influențeaza dinamica în evoluția 

morfografică a întregii regiuni. 

Litologia, rocile moi (nisipuri, marne, argile, pietrisuri) 

uneori neconsolidate, precum și straturile cu durități 

diferite intensifică procesele morfodinamice și dau naștere 

unor reliefuri structural specific regiunilor subcarpatice. 

Văile se adaptează la structura și avem astfel văi de tip: 

subsecvent, obsecvent și consecvent. 

Geologia se complică și mai mult datorită prezenței în 

Bazin a unor strate de cărbuni (perimetrul Filipești de 

Pădure) precum și datorită prezenței masivelor de sare 

(Moreni, Colibași). Relieful Bazinului Cricovului Dulce 

reflectă alcătuirea și structura litologică a regiunii peste 

care se suprapune, rezultând din acest punct de vedere o 

diversitate a peisajelor. 

Cuvinte-cheie: Cricovul Dulce, tectonica, falii, 

structura geologică, morfologie 

 

INTRODUCTION 

The Cricovul Dulce River basin is located in the 

south central region of Romania between 25
0
28'10”- 

25
0
57'26” east longitude and 44

0
44'46”- 45

0
13

'
43 

north latitude, stretching to 577 km
2
; in the Muntenia 

region it is situated in the central northern part.  

The river has an „elongated feather” looking 

aspect towards the NW - SE direction with a slightly 

asimetric shape due to its enlargement to the West. 

Geomorphologically speaking the river overlaps 

two great relief units: one is the Curvature 

Subcarpathians in the Prahova’s Subcarpathians unit, 

the Ialomiţa’s Subcarpathian sub-unit and the second 

is the Romanian Plain in Ialomita’s Plain or 

Bucharest’s Plain, The Cricovul Dulce Plain sub-unit 

(Fig. 1). 

The evolution of these two morphostructural units 

and the tectonic and geological context have defined 

the Cricovul Dulce features and gave him a certain 

structural adaptation and a pronounced 

morphodynamic. 

http://us.mc1107.mail.yahoo.com/mc/compose?to=sandulescu_vera@yahoo.com
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Fig. 1 Geographic position of the Cricovul Dulce Basin 
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DATA AND METHODS 

In the present study for highlighting the 

implications of geological and morphological 

geomorphology of the Cricovul Dulce Basin, the 

geological map was made using data from: the 

1:200,000 geological map (Sheet Targoviște 

published in 1968 by the Geological Institute of 

Romania) as well as data from the Geological Map 

“Higher-Quaternary Neogene deposits between 

Dâmbovița Valley and Prahova Valley”, 1:50,000 

scale, published by Răsvan Damian Geologist, in 

1999. There are also used data provided by the 

1:25,000 topographic maps (from 1977 and 1980, 

Gauss-Krüger projection) and geological maps and 

numerous field campaigns in 2004-2010 where the 

basic research of Cricovul Dulce Basin were mainly 

about the correlations between structure 

morphology and geological region. 

Geological setting 

The genesis and the relief evolution and 

geological composition are attributes that must be 

addressed on two major units of the Cricovul Dulce 

Basin: the Subcarpathians unity and the Plain unity. 

In terms of structure, the Curvature 

Subcarpathians contain two units: an internal folded 

sector and a monocline external one between the 

Trotuş and the Dâmbovița valleys. There is a 

complex structure with asymmetric faulted folds 

and diapir folds (Săndulescu, 1984). 

The Curvature Subcarpathians belong to the 

Miocene-Pliocene Carpathian Orogene, Subcarpathian 

nappe (the flysch containing: marls, gravels, clay, sand 

and conglomerates). Their position at the contact of 

the East-European Microplate, Black Sea Microplate, 

Moesian Microplate and Pannonian Microplate 

accounts for active neotectonics. The highly faulted 

Curvature Subcarpathians geological structure is the 

result of the Moldavian and Wallachian tectogeneses 

(Miocene and Pleistocene). The large number of faults 

is due to a change in the direction of compression 

from NW-SE to N-S (Hippolyte and Săndulescu, 1996 

quoted by Grecu Florina et al. 2009).  

The tectonic movements from Miocene, 

Pliocene and Quaternary in the Carpathian orogen 

occurred in Foredeep differently in intensity from 

one sector to another and have created sedimentary 

structures that differ to one another regionally 

(folded, monoclinal, diapir fold). From a structural 

point of view we have a fragmented foundation and 

a sedimentary with molasses’ aspect that has a high 

thickness due to the active subsidence between the 

different cycles of accumulation. Sedimentary 

deposits have a molasses character and were 

accumulated in two separate cycles by Moldavian 

paroxysm which they had the main source 

Carpathian area and partially the platform units. 

Miocene cycle. The lower molasse with Acvitanian 

deposits (under the mountain- clay, marl), 

Burdigalian, Badenien and Lower Sarmatian 

(Marne) deposits. Sarmato-Pliocene Cycle- (upper 

molasse) has a great variety of facies (sandstones, 

reef limestone, marl, clay) from the Pleistocene 

Meotian lower. 

Uppermost Miocene-Sarmatian. Along the 

Provita valley, the Sarmatian deposits appear in the 

shape of a strip stretching towards the S-W. They 

uncomfortably overlay the uppermost Badenian and 

older deposits (Tortonian, Helvetian deposits). 

(Savu, Geological report 1985, quoted by Damian 

R., 2003). They have a thickness of 50-100 meters 

and are represented by greenish and purple sands 

between different types of yellowish calcareous 

sandstone. At various levels there is 2-5 meters 

lumachelle limestone thick that stands over the base 

sands. 

The Meotian appears on the northern flank of the 

Syncline Malurile Valea Lungă, towards Pucioasa 

in the region Urseiu-Vişineşti and continues 

towards Proviţa de Jos, the Meotian deposits have a 

thickness of 150-200 meters (Damian, 2003). West 

of Colibași, it consists of marls- sandstones facies 

dominated by grey sand, yellow marly limestones 

and marls.  

Between the Teleajăn and the Dâmbovița rivers, 

Meotian deposits have been affected by the diapir 

folding, and in many structures they contain oil and 

gas. (Patrulius et. al., 1968- Explanatory note to the 

geological map sheet Târgoviște).  

The Pontian deposits are determined in the area 

between the Ialomița and the Cricovul Dulce, in the 

southern flank of Malurile- Valea Lungă synecline. 

In the west they are represented by fine clays and 

marls. 

The Pliocene and the Dacian deposits are 

represented by sandy facies in the both flanks of the 

synecline Malurile – Valea Lungă and between 

Vişineşti and Pucioasa. In the area of the Cricov 

Valley and Provița valley, the Dacian sediments 

include the succession dominated by sands, marls, 

clay with coal and gravels with thickness ranging 

from 200-700 meters. (Patrulius D. et al., 1968- 

Explanatory note to the geological map of 

Târgoviște sheet). To the south, the Dacian deposits 

are determined in the Siliștea Dealului anticlinal. 

The Romanian deposits are identified in the 

Malurile-Valea Lungă synecline, in the area 

between Ocnița and Provița Valley, as also in the 

Siliștea Dealului anticlinal. To the north of the 
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Cărăbuș hill, in Ruda synecline, there are 

cobblestones and gravels “Strate de Cândești” 

overlain the Middle Romanian deposits (Armaş et 

al., 2003). 

Pleistocene. Middle and Upper Pleistocene is 

represented by a complex of gravels, sands, 

cobblestones with clay intercalations described as 

“Strate de Cândeşti” developed from the west part 

of the Cricovul Dulce, south to Moreni, to the 

Frasinu village (on the right side of the valley) and 

on the left side of the Moreni city right up to the 

Vlădeni locality. 

The Upper Pleistocene represents another 

sedimentation phase characterized by an intense 

dynamic of erosion and transport. This process has 

resulted in predominantly deposits of gravel and 

cobblestones with sand, and subordinate types of 

clay and sandy clay. This evolution has taken place 

under a tectonic uplift instability in the region, 

reflected in many terrace levels. During this period 

the piedmont plains are formed in the northern part 

of the Romanian Plain: Targoviste plain on the 

interfluve Dambovita - Ialomita, the Pintenul 

Măgurii Plain from Ialomița - Cricovul Dulce 

interfluve, the Ploiești Plain- in the northern part. 

The last stage of landscape evolution took place 

during Holocene period when the lower terraces and 

flood plains of the stream system are formed. 

The tectonic evolution 

The tectonic evolution of the region is linked to 

the Savic and the Stiric movements, which 

determine the avanfose formation and newer 

movements that have folded the Mio - Pliocene. 

(Damian, 2003). Savic orogenesis consists in 

folding the Paleogene Flysch and the attachment of 

this one as a new structural unity to the Eastern 

Carpathian and the Curvature Carpathians. The 

Paleogene flysch has a tectonic position of poured 

strips in shapes of flake folds towards east. Unlike 

the Cretaceous flysch the Paleogene flysch is 

pinching out to the subcarpathian avanfose in forms 

of mountain spurs. 

The first folded Subcarpathian units are born 

during the Stiric phase. In the Acvitanian period, 

due to the Savic motions the molasses facies 

appears in all the lower Carpathian area that 

indicates the occurrence of the foredeep in which all 

the sediments of the unborn Subcarpathians will be 

deposed (Posea et al., 1974). 

The main events that led to the Subcarpathian 

relief during the Rhodano-Valachian phase are: the 

uplifting movements of the Carpathians until they 

reach a mountain altitude, the folding and uplifting 

of the Subcarpathians and also the exudation of the 

entire territory. Following this morphotectonic 

phase there occurred a separation between the Getic 

Basin from the Transylvanian and the Pannonian 

basins. These separations determine a stop of the 

subsidence of the Curvature leading to a fluvial-

lacustrine clogging. 

The general and detailed aspect of the 

Subcarpathian relief is to a great extend, explained 

by the Wallachian tectonic phase having occurred in 

the Villafranchian, which had varied intensities 

(which reactivated the main lines of faults), 

determined the formation of tectonic-erosion 

depressions at the foot of the Carpathians, and of 

other structural river-denuded land forms. 

Indirectly, the Wallachian movements are also 

responsible for the diapir phenomena from 

(Colibași, Moreni and Siliștea Dealului- see table 1 

Salt deposits). 

The tectonic elements are represented by faults 

that are generally oriented toward an E-W direction, 

parallel to the Subcarpathian alignments (the 

Dospinești - Provița fault, the Câmpina fault, the 

Colibași fault, the Teiuș fault, the Ursului fault). 

Watercourses orientation can mark plicative 

alignments; the Trestia valley, the Ruda Valley, 

which are directed parallel to the axis of the fold or 

the syncline axes. 

In the same way it can be seen that the anticlines 

axe it is represented mostly by interfluves (the 

anticlines: Doicești - Aninoasa, Babancului, Gura 

Ocniței- Moreni, Siliștea Dealului). 

The contact between Orogen and Vorland is 

characterized by differential movements; slight 

uplifting movements (+1÷+2 mm/year) in the 

Subcarpathian area  with values up to (+ 5mm/year) 

at the contact with Bucegi Mountains while the 

Vorland sector appears as a stable area marked by 

slightly uplifting of  +1 mm/year. (Zugravescu et al, 

1998). 

Oil and gas deposits are related to tertiary soils 

(Dacian), which are found in the diapir fold region 

where they come directly in contact with salt 

deposits, especially in the Drăgăneasa area and 

Moreni-Gura Ocnița.  

The presence of the Burdigalian salt indicates 

the tectonically position in diapir folds. The 

diapirism process begins in the Stiric movement and 

it is being completed due to the Valahian folding 

(Table 1), when the Carpathian avanfosa have risen 

more than the platform area (Drăgănescu, 1997). 

The salt deposits are found in the Cricovul Dulce 

Basin close to oil and coal deposits. 
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Table 1. Burdigalian Salt deposits from the inferior saliferous formations (after Drăgănescu L., 1997) 

Salt deposits Shape Surface km
2 

Thickness km Depth meters NaCl  % 
Supplies  

tones 

Moreni blade 10 2 0-2.0 70-90 16.81 

Silistea Dealului blade 3.6 1 1.3 70-90 5.026 

Colibasi blade 13 0.6 0-1.5 70-90 8.475 

 

DISCUSSION 

The Subcarpathian unit occupies a 50.9% 

percentage from the basin area (291.9 km
2
); from N 

to S we can observe the internal Subcarpathians 

who marks the transition between the Carpathians 

and the Subcarpathians area and the external 

Subcarpathians with its hilly characters. 

Geomorfologically, the defining elements of the 

Subcarpathians are the tectonic-erosive longitudinal 

depressions, situated under the abrupt margins of 

the Carpathians, and the hills with an aspect of low 

mountains and folded structure, which most often 

close to the outer sides of the depressions. 

The Subcarpathian area from the Cricovul Dulce 

Basin has a three different structure sectors. Near 

the mountain old folds are present, tight, slightly 

faulted (Fig. 2), and similar with the Paleogene 

mountain unity. In the center there is a wide range 

of Mio-Pliocene folds (faulted also), while on the 

external parts there is a monocline or diapir folds 

(Fig. 3, 4) (Ielenicz and Visan, 1998-1999). 

The sub-mountain area represents a successive 

transition from the Paleogene formations (spur of 

Homorîciu) to the Miocene on a N-S direction, and are 

being succeeded in a strip form oriented NE - SW. 

These are different formations in terms of petrography 

and structure (sandstones, conglomerates, marls - 

Cretaceous limestone - Aptian-restore heights over 

800 m, example: the Talea high peak). Also on the 

anticline structure, but on a much complex scale, the 

Miercani Hill (600-750 m) expands towards S-W, 

typical of Subcarpathian form, whose tectonic 

complexity is reflected in the expression of the 

morphology surface: multiple points of inflection 

rupture and changes slope, increased rainfall and 

gravitational processes, and a pronounced 

development of hydrographic organisms.  

Valea Lungă depression is situated to the south 

of Miercani Hills, superimposed on the syncline 

Valea Lunga. The morphotectonic unit Cuveta 

Slanic includes in the whole area of the Ialomita 

Sub-Carpathians the depression alignment. Breaza-

Bezdead-Râul Alb, and the syncline Valea Lungă 

appear in the landscape like the depression system 

Câmpina-Valea Lungă Pucioasa. 

 

 

 
Fig. 2 Slope cliff in sandstones packages,  

Scarp Soimilor 
 

The central area is well defined, a complex 

arrangement of hills with peaks interfluve on the 

NW-SE direction. This alignment is formed, from 

north to south by: the Sultan Hill (700-850 meters), 

the Teişului Hill (600-700 meters) and the Filipeștii 

Hills (420-550 meters). Morphotectonic they belong 

to a series of anticlines, with a normal or overthrust 

development. In terms of a structure-form report, 

for the most part we are faced with a match between 

the geological structures and relief stage or unit that 

fits over it (Fig. 5). There are also situations of 

relief inversion, as is the case of Urseiului 

depression. 

Median region: it is developed on the Miocene 

formations in a sequence of anticlines and 

synclines. The main feature is the relief adaptation 

to the structure and lithology; it can be observed 

that the anticlines axe is represented mostly by 

interfluves (anticline Doiceşti-Aninoasa Moreni-

Gura Ocniței, Colibași, Siliştea Dealului) and the 

synecline by the presence of the depression area: the 

Drăgăneasa-Meliceşti Syncline, Câmpina-Valea 

Lungă-Pucioasa- Syncline Valea Lungă, Iedera-

Ocnița-Glodeni-syncline Ruda). The peripheral area 

is modeled in Mio-Pliocene sediments: the Iedera-

Ochiuri-Viforata depression. 

The plain unit that is situated in the central-

south of the basin occupies a 49.1% of the total area 

of 285 km
2
 and was formed as a result of the 

evolution of the  Pleistocene and Lower Holocene. 

As regional units we have the Cricovul Dulce 

Piedmont Plain, the Ploiești Piedmont Plain and the 
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divagation lower plain (from Băltița to the 

confluence of the Cricovul Dulce with the Ialomita). 

The structural unit belongs to the Moessic 

platform (the Wallachian subunit) above which is a 

sedimentary layer with variable thickness (Fig. 6). 

At the surface we have loess and loess deposits 

covering sand, gravel and clay. Following the 

evolution of the Cricovul Dulce plain from the 

upper Pleistocene until the Holocene different types 

and forms of relief can be distinguished after 

genetic criterion, so that we can say that it is a high 

fluvial-lacustrine plain, found in an advance stage 

of evolution.  
 

 
Fig. 3 Monocline structure (Cuestas), the Tȃrsa and 

the Morii Valleys 

 

 
Fig. 4 Monocline structure, Bobolia, Provița and 

Prahova interfluve 
 

The lower region of the Cricovul Dulce Basin 

can be considered a transitional stage between the 

Subcarpathians tectonic-erosion unit and the 

Romanian Plain unit. It has developed gradually, in 

successive stages of erosion and accumulation of 

napes gravel as a result of sustained rates of river 

activity, imposed by climatic conditions (glacial and 

interglacial phases) and tectonics. Currently a 

number of geomorphologic processes are shaping 

the morphological and morphographical 

characteristic of the Cricovul Dulce basin. 
 

 
Fig. 5 Obsequent valley in the Tȃrsa region. 

CONCLUSION 

The great structural complexity of the Cricovul 

Dulce basin is due to the avanfosa tectonic 

evolution from the connection between the 

Carpathic orogen and the others rigid units of the 

platforms and also the folding of the sedimentary 

consisting in the Mio-Pliocene molasses.  

Local differences in the geological structures: 

anticlines, synclines, monocline, and fractures were 

determined by the vertical game of foundation of 

blocks, and by the lifting of the Miocene salt dome 

(diapir folds). 

The general directions of evolution have been 

conditioned in the Cricovul Dulce Basin, primarily 

by the morphostructural skeleton which has 

developed stage after stage. Concomitant with the  

geological factors the morphology was also affected 

by the external factors of erosion and accumulation.  

The tectonic usually generate major structural 

units, but at the same time it affects, both erosion 

and accumulation rate, and their area of action. The 

great extent and intensity of the present day 

denudation processes is a characteristic of the 

Cricovul Dulce Basin. This is because of favorable 

lithological, tectonic and climate conditions, 

expressed especially by a minute alteration of 

horizons with varying indurations and by the 

predominance of clays, marls and gypsum, by the 

intensity of neo-tectonic movements and the high 

level of seismicity in some areas, by the relatively 

abundant rainfall and the irrational intervention of 

man. 
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Fig. 6 The Cricovul Dulce - Geology 
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